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. GENERAL

The Prince Edward County Sanitary Landfill is located approximately five miles west of
the Town of Farmville, Virginia, off of State Route 648, approximately 1.5 miles south of
U.S. Route 460. The site, and the surrounding area, is shown on the Overall Facility
Map, Sheet 3 of the Part B Application Drawings. The Part A Permit application was
approved by the Commonwealth of Virginia's Department of Environmental Quality
(DEQ) Waste Division on September 14, 1992. The original Part B Application was
approved in 1995 with Permit No. 584 being issued July 6, 1995.

This design report and the accompanying design plans were prepared by Resource
International, Ltd. Resource International, Ltd. is a consulting engineering firm licensed
to practice engineering in the State of Virginia. The owner of the site is Prince Edward
County. The design plans have been prepared under contract to the County. The
sources of solid waste are the waste collected in Prince Edward County, the Town of
Farmville, and the nearby counties of Buckingham and Cumberland.

A total of six cells are proposed by this permit application, Cells A through F. The
proposed phased development will allow for the continued operation of the landfill
without disruption of disposal capacity. Cell construction will be phased so that each
cell will be constructed before the current operating cell has reached its disposal
capacity. After reaching capacity, portions of the landfill will be closed, as shown on
Sheets 36 through 40 of the Part B Application Drawings.

Site life projections are generated by comparing the remaining capacity within a
disposal cell, the daily waste tonnage received, and the compaction rate achieved by
the facility operations. Projections may fluctuate over time based upon waste
generation rates within the service area and variables such as new disposal options for
private haulers.

The facility disposal cell specifications, approval dates and estimated site life are
provided below:

Cell Size Appf:)orved Capacity | Site Life
(Ac) Operation (CY) (YR)
A 4.6 2/17/97 233,910 5.4
B 3.1 5/22/97 281,871 54
C 3.35 12/17/04 311,710 5.7
D 3.52 5/6/09 277,074 5.1
E 3.46 3/8/17 331,787 5.1
F 3.44 369,602 5.7
Total 21.47 1,805,954 324
Phase | Closure was approved on 9-19-2007.
P.N. 90094.18 DR-1 Resource International, Ltd.
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A. General Site Plans
The table of contents provided in Attachment Il includes the list of permit
drawings. Reduced Drawings are provided in Attachment lll. Full Size
Drawings have been attached separately.

B. General Facility Information
Project Title:
Prince Edward County Sanitary Landfill

Engineering Consultants:

Resource International, LTD
9560 Kings Charter Drive
Ashland VA, 23005
804-550-9200

Site Owner, Permittee, and Operator:

Owner/Permittee/Operator
Prince Edward County
County Administration Office
P.O. Box 382
Farmville, Virginia 23901

Permitted Acreage:

The current waste footprint of Permit # 584 is 21.47 acres.

Site Life and Capacity:

The current permitted airspace of Permit # 584 is approximately 1,805,954
cubic yards. The current estimated date of closure is 2030.
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Site Monitoring Plan Sheet:

The Monitoring Plan (sheet 15) is located in Attachment Il as part of the
Design Drawings.

Municipalities, Industries and Collection and Transpiration Agencies served:

The Prince Edward County Sanitary Landfill will continue to serve residents of
the County of Prince Edward, County of Buckingham, County of Cumberland,
and commercial municipal solid waste haulers serving these areas.

Waste types and quantities to be processed

The Prince Edward County Sanitary Landfill shall not dispose of more than
300 tons of waste per day except under special conditions such as a natural
disaster or severe storm damage that creates large quantities of waste and
debris that must be handled expediently in an environmentally acceptable
manner.

A permit amendment is required prior to exceeding 300 tons of waste per day.

The Prince Edward County Sanitary Landfill will accept:

a. Agricultural waste

b. Ashes and air pollution control residues that are not classified as
hazardous waste. Incinerator and air pollution control residues should
be incorporated into the working face and covered at such intervals as
necessary to prevent them from becoming airborne.

C. Commercial waste

d. Compost

e. Construction waste

f. Debris

g. Demolition waste

h. Discarded material

i. Garbage

- Household waste

k. Industrial waste meeting all criteria contained herein

Revised January 2023 DR-3 LaBella Associates



y.

Inert waste

Institutional waste except anatomical waste from health care facilities
or infectious waste as specified in Waste Management Board's
Regulated Medical Waste Regulations.

Municipal solid waste

Putrescible waste. Occasional animal carcasses may be disposed of
within a sanitary landfill. Large number of animal carcasses shall be
placed in a separate area within the disposal unit and provided with a
cover of compacted soil or other suitable material.

Refuse
Residential waste
Rubbish

Scrap metal

Sludges. Water treatment plant sludges containing no free liquid and
stabilized, digested or heat treated wastewater treatment plant sludges
containing no free liquid may be placed on the working face along with
municipal solid wastes and covered with soil or municipal solid wastes.
The quantities accepted should be determined by operational
conditions encountered at the working face. For existing faculties
without an adequate leachate collection system, only a limited quantity
of sludge may be accepted. A maximum ratio of one ton of sludge per
five tons of solid waste per day will be considered. Generation of
leachate will be a basis for restriction of sludge disposal at such
existing facilities.

Trash

White goods

Non-regulated hazardous wastes by specific approval only

Coal Combustion By-Products / Fossil Fuel Combustion Products

Special wastes as approved by the Director

The landfill will not accept any hazardous waste (unacceptable waste) as
defined by Virginia Hazardous Waste Management Regulations.

P.N. 90094.18
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Part A approvals

The Part A Permit application was approved by the Virginia Department of
Environmental Quality on September 14, 1992.

The DEQ placed the following conditions upon the approval of the Part A
Permit Application for the site:

1. The disposal area shall consist only of the area identified as "Limits of
Operation (38 acres)" on the Near Vicinity Map dated September, 1991.

Cells A and B were constructed in accordance with the original Part B
Application, and subsequent Permit No. 584. The proposed future cells C
through F are located within the “Limits of Operation (38 Acres)” area
defined in the Part A Application, Near Vicinity Map, September 1991.
Further, the total disposal area of Cells A through F comprises only 21.90
acres.

2. Groundwater levels shall be collected from all wells onsite throughout the
remainder of the permitting process.

Groundwater levels have been collected as required.
C. Facility Design.
1. Floodplain.

No portion of the disposal facilities are contained within the 100-year
floodplain.

2. Site Access.

The site will be accessed by an all-weather existing road from Virginia State
Route 648. The access road is presently being used to service the disposal
areas currently being operated. Access is limited by a gate, which is locked
after hours, preventing access and illegal dumping. The locations of the gate,
fencing, and access road are shown on Sheet 4 of the Part B Application
Drawings. The traffic flow pattern for the site is such that all vehicles must
pass a manned gate house and scale area. After being weighed, the traffic is
then routed to the current operation area. The operating personnel and
signage will direct traffic to the active disposal area via gravel access roads.

For drawings, profiles, and cross-sections of the proposed roads, refer to
Sheets 24 through 26 of the Part B Application Drawings.

P.N. 90094.18 DR-5 Resource International, Ltd.
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Hours of Operation

Access to the site by landfill customers will be limited to those hours when
the scale attendant is present and on duty. The Prince Edward County
Landfill will be operated (open for waste acceptance) during the following
times:

Monday through Saturday 8:00 a.m. to 4:00 p.m. (0800 to 1600)
Sunday CLOSED

The hours of operation will be posted at the landfill. Normally, the landfill
will be closed on the following holidays:

New Year’s Day Labor Day
Thanksgiving Christmas

The hours of operation occasionally may be revised to accommodate
temporary increases to waste disposal rates such as may be needed to
handle debris and wastes resulting from natural or man-made disasters,
large construction / revitalization projects, or large sporting/social events.

Traffic Routing

The site will be accessed by asphalt paved road from Virginia State Route
648. Internal gravel-paved landfill access roads will be provided around the
perimeter of the proposed cells. The site will be fenced with a locking gate
across the access road that will prevent after-hours access and illegal
dumping. After entering the site, the vehicles will proceed to the scale area.
Here vehicles will be weighed and inspected. The vehicles will then
proceed to the appropriate unloading area. Directions can be either verbal,
by means of signs, or other appropriate method.

Vehicles traveling to the working face will drive down the access road to an
internal road to the working face. These internal roads will be temporary
and will be relocated as needed. Empty vehicles will exit the cell through
internal roads to the perimeter road then exit the landfill via the paved
entrance road.

The paved access road should eliminate mud from being tracked off-site.
Every effort shall be made to keep access roads free of mud and dust.

In dry periods, water or other dust inhibiting agents will be applied to the
roads to keep dust to a minimum. When needed, additional gravel or other
appropriate road materials will be applied to keep roads passable under all
conditions. All roads will be constructed with a cross slope to ensure
drainage from the roadway surface.

P.N. 90094.18 DR-6 Resource International, Ltd.
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All visitors will report to the scale attendant on duty, sign in, and park in the
designated area indicated by the attendant. No unaccompanied visitors will
be allowed on the site for any reason.

In the event of inclement weather conditions, landfill design considerations
will permit the continued operation of the landfill. Daily cover material will be
stockpiled adjacent to the working face for daily cover. The access roads
will be kept passable at all times. In wet conditions additional road base will
be available to stabilize soft spots in the landfill's internal roads. During cold
weather, salt and/or sand shall be applied to icy spots on the access road to
ensure good traction. During windy weather fences or additional cover
material shall be used to control litter.

3. Shelter.

The scale house is provided with heat, lighting, and sanitary facilities.
Telephone service is available at the scale house. All support facilities are
enclosed to provide protection from the elements during periods of inclement
weather. For locations of these facilities, refer to Sheet 4 of the Part B
Application Drawings.

4. Aesthetics.

Natural screening for the site is provided by mature trees surrounding the site
on all sides. An existing forested area will be reserved along the north and
west property boundaries

Noise will be attenuated by the use of natural buffer zones wherever feasible
and the use of mufflers on all equipment with an internal combustion engine.
This will include equipment used during the construction of cells and daily
operation of the landfill. At no time shall sound levels be greater than 80 dBA
at the site boundary. In the event that residential development occurs in the
near vicinity of the landfill, further noise attenuation steps will be considered.

No long-term use of the property other than open space or perhaps a natural
area is currently contemplated although another use may ultimately be
considered. If plans for long term use of the property change, the County will
notify the DEQ and submit a permit application for the proposed long term
use of the property.

5. Location of Cells.
The facility will comprise six disposal cells. The access roads will remain

passable in all weather conditions. In no case shall waste be deposited on
unlined areas.

P.N. 90094.18 DR-7 Resource International, Ltd.
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For locations of the waste disposal cells, refer to the individual phase grading
plans on Sheets 9 through 14 of the Part B Application Drawings.

6. Benchmarks.

A permanent construction base line and survey grid has been established for
the site. Site benchmarks are provided for purposes of maintaining horizontal
and vertical control for construction, operating and monitoring activities. The
vertical control benchmarks have been changed to State Plan NAD83 from
the vertical and horizontal datum used by Prince Edward County Sanitary
Landfill. Benchmarks, horizontal control monuments, and the baseline are
shown on Sheet 17, along with coordinates, elevations, and a description of
the benchmark.

7. Borrow and Stockpile Areas.

Various types of materials needed for daily operations, construction, and
closure of the landfill will be stockpiled as needed. Each stockpile will have
all necessary erosion and sedimentation controls and will be temporarily
seeded if left undisturbed for longer than 30 days.

Stockpile locations for individual phases are shown on the individual phase
grading plans Sheets 10 through 14 of the Part B Application Drawings.
Material quantities (excavation, road materials, etc.) are also shown on the
individual phase grading plans which indicate required construction and
operational materials for each phase. Appendix 2-H provides a calculation of
the daily cover stockpile amount - 117 cy. This represents a minimum of
three-day’s worth of daily cover material.

Stockpiles required during cell construction will be located as needed, at the
discretion of the owner, the landfill contractor operator, and the construction
contractor. Stockpiles will be provided with adequate erosion control, and will
be temporarily seeded if they are to remain in place for more than 30 days.

D. Site Conditions.

Refer to the Facility Solid Waste Permit, Module |, Section F for a complete
list of Site-Specific Conditions.

P.N. 90094.18 DR-8 Resource International, Ltd.
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Il. SITE DESIGN
A. Landfill Unit Design.

Requlatory Requirement

The proposed permit amendment complies with the design standard as
outlined in 9 VAC 20-81-130.J.1.b. The geomembrane will be in direct and
uniform contact with the GCL Liner.

1. Liner Foundation.

This section discussed various aspects of the liner foundation design. The
liner foundation consists of native residual soils and compacted structural fill.
The structural fill will be placed on top of the native soils, where necessary, to
achieve the design Subgrade elevations for the liner.

Per DEQ Regulations, a separation distance between the seasonal water
table and the liner system is not required. However, the proposed liner
system design will maintain a minimum of three feet separation between the
liner system and the water table.

The proposed subgrade elevation for Cell E and Cell F will be raised two feet
to account for the replacement of the currently approved 24” of Clay Liner for
the proposed Geosynthetic Clay Liner.

Reasoning and Logic

This design approach is consistent with the previously permitted and
constructed landfill cells. It reduces excavation quantities and clay borrow
acquisition.

2. Liner System.

The first layer of the liner system above the liner foundation proposed for
Cells E and F will consist of a Geosynthetic Clay Liner (GCL). The GCL shall
have a permeability of 1 x 10° cm/sec or less. The GCL shall conform to and
be installed in accordance with the QA/QC Program and the Technical
Specifications.

The previously constructed first layer for Cells A thru D consisted of two feet
of soil having a hydraulic conductivity of 1x107 cm/sec. or less.

The second layer of the liner system directly above the GCL or Compacted
Soil consists of a 60-mil textured high density polyethylene (HDPE) flexible
membrane liner (FML). The FML shall conform to and be installed in
accordance with the QA/QC Program and the Technical Specifications.

P.N. 90094.18 DR-9 Resource International, Ltd.
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The Leachate Collection and Control System (LCS) will be constructed above
the proposed Liner System to protect the liner system from exposure.

Reasoning and Logic

The proposed change from two feet of soil to a GCL is based on the approved
alternative liner system in accordance with 9 VAC 20-81-130.J.

3. Leachate Collection and Control.

The purpose of the Leachate Collection System is to collect and remove
the leachate from the system so that no more than 12-inches of head is on
the liner, excluding the sump. Where the leachate collection system
consists of geocomposite, the maximum head on the liner system will be
limited to the thickness of the geocomposite.

a. LCS Description

The Landfill Cell Design consists of a Cushion Geotextile, an 18” Granular
Drainage layer (permeability of 5.8 x 103 cm/sec. or greater), and a Filter
Geotextile.

Installed with-in the Granular Drainage layer and on-top of the
geocomposite drainage layer will be a network of collection pipes that will
direct the leachate to a collection sump. The leachate will be pumped
from the collection sump via a side slope riser and thru a force main to the
Leachate Management Area. Leachate is then pumped and hauled to a
Treatment Facility (POTW).

b. LCS Design

The Leachate Collection System is designed to direct all collected
leachate to the low area of each cell. There is a minimum grade of 2.0%
from all points on the FML to the leachate collector. The grading of the
FML assures that leachate will drain to the Leachate Removal System.
The LCS piping is installed at a minimum slope of 2% to the collection
point or sump for the LCRS. For the location and details of the various
LCS components, refer to the Part B Application Drawings.

Reasoning and Logic

The proposed Granular Drainage layer design is consistent with the current
approved and constructed design at the site.

The proposed permit amendment will not make any changes to the approved
leachate collection and control design.

P.N. 90094.18 DR-10 Resource International, Ltd.
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4.

Leachate Removal System.

The Leachate Removal System utilizes a Side Slope Riser System for
removal of leachate from the sumps. The leachate pumps located with-in
the side slope riser will convey the leachate to the leachate management
area located on-site. For the location and details of the various LCS
components, refer to the Part B Application Drawings.

Reasoning and Logic

The proposed leachate removal system is consistent with the current
approved and constructed design at the site. This design has been used
successfully at numerous landfills.

The proposed permit amendment will not make any changes to the
approved leachate removal system.

. Stability.

The stability of the liner system components is addressed in Appendix F.

Reasoning and Logic

The Friction Angle of 22° that was utilized in the Stability analysis and
established for the HDPE Liner System will also be utilized for the
Geosynthetic Clay Liner. This will make the currently approved stability
analysis applicable to the proposed bottom liner system modifications.

6.

P.N. 90094.18
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Leachate Disposal.
The following Leachate Disposal Methods will be utilized:
Pump and Haul

As a supplement to the direct force main discharge, the facility will also
implement a pump and haul process for the disposal of leachate.

Leachate Recirculation
Leachate recirculation can be recirculated into the waste mass of Cells A
thru D. Recirculation will be accomplished in accordance with the current

Permit. A Permit Amendment will be required prior to any leachate
recirculation with-in the waste mass of Cell E or Cell F.
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Reasoning and Logic

The above leachate disposal methods are those utilized by the site under the
current permit. No changes to the leachate disposal method are being
proposed by this permit amendment.

B. Leakage Monitoring System
No leakage monitoring system is proposed for this site.
C. Collection and Storage Units.
The leachate management area consists of the following components:
e Leachate is pumped from the collection sumps via a force main system to
the leachate management area.
e The leachate management area consists of composite lined pond with a
volume of 73,216 cubic feet. (547,693 gallons)

Reasoning and Logic

The above Collection and Storage Units are those utilized by the site under the
current permit. No changes to the system are being proposed by this permit
amendment.

D. Run-on Control System.

The landfill cells have been designed to prevent storm water run-on from
adjacent areas. The Run-on Controls have been design based on a 24 hour — 25
year storm event. For the various control measures to be used, refer to the Part
B Application Drawings. Detail calculations are included in Appendix D.

Reasoning and Logic

The Run-on controls systems proposed are consistent with good engineering
practice and currently utilized on-site. No changes to the system are being
proposed by this permit amendment.

E. Run-off Control System.

The landfill Run-Off Control system consists of Surface Water Diversion Berms,
Slope drains, Culverts, and Basins. The Run-off Controls have been design
based on a 24-hour — 25-year storm event. For the various control measures to
be used, refer to the Part B Application Drawings. Detail calculations are
included in Appendix D.

P.N. 90094.18 DR-12 Resource International, Ltd.
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Reasoning and Logic

The Run-off controls systems proposed are consistent with good engineering
practice and currently utilized on-site. No changes to the system are being
proposed by this permit amendment.

lll. DESIGN CALCULATIONS

A. Landfill Liner Foundation

Design Description

The liner foundation will consist of a combination of the excavated soil subgrade
or compacted structural fill, and the underlying soils.

Subsurface Exploration Data

The engineering characteristics of the foundation materials were investigated by:
13 soil borings; nuclear logging using natural gamma radiation; laboratory testing
of selected soil samples. The following is an excerpt from the Part A Application
(September 1991) describing the general subsurface soil profile with depth:

e Surface Zone - This zone consists of completely weathered soil displaying well-
developed pedological horizons (A and B horizons). This material has generally
lost its visible remnant structure. This zone is not generally thicker than 5 to 10
feet.

¢ Intermediate Zone - Material in this zone has been weathered to a soil-like
consistency. These soils usually retain some remnant structure of the parent
rock, such as compositional banding, foliation, and jointing. Standard
Penetration Test results are highly variable in this material, and can range up to
100 blows per foot.

¢ Partially Weathered Zone - This zone is transitional between the saprolite and
the intact bedrock. Its characteristics range from soil-like to rock-like. Inward
weathering from joints results in boulder-like masses, or in alternating soft and
hard zones. Standard Penetration Test results are typically greater than 100
blows per foot. Auger borings typically reach refusal within this zone.

e Bedrock Zone - This zone begins where slightly weathered rock is encountered.

Location Relative to High Water Table

Fluctuations in the depth to ground water is discussed in detail in the Ground
Water Monitoring Program. In general, the base grade of the landfill is
approximately 2 to 3 feet above the seasonal high water table. In the event
ground water is encountered during cell construction, in the form of slightly higher
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water table levels and/or spring breakouts, temporary construction dewatering
and/or underdrains will be installed. The cross-sections shown on Sheets 18
through 20 of the Part B Application Drawings depict the relationship between the
base grade and the high water table.

Laboratory Data

Laboratory data is described in detail in the Part A Application (September 1991),
and in the geotechnical study performed for the original Part B Application.

Engineering Analysis

(1)  Settlement Potential

Settlement was evaluated to assist in the facility design. Long-term loads
imposed by the waste, leachate collection drainage layer, and capping
system were considered. Loads imposed by the various layers of
geomembrane, geotextile, and geonet were considered insignificant.
Loads imposed by construction and operational equipment were
considered transient, and insignificant compared to long-term loads. The
settlement is estimated to be approximately 19.3 inches at the deepest
portion of the landfill (see Appendix 2-A).

Immediate settlement will be that experienced during construction.
Therefore, adjustments to grades and elevations will be performed prior to
and during the placement of the liner system. Since the landfill is filled
over the course of many years of operation, the difference between
primary and secondary settlement should be imperceptible. Therefore,
the estimated settlement of the liner foundation is considered to be total
settlement. Differential settlement will be less than the total settlement.
However, for liner strain considerations, the differential settlement was
considered equal to the total settlement.

(2) Bearing Capacity and Stability

The bearing capacity of the liner foundation is estimated to be
approximately 462.3 ksf. The landfill is anticipated to impose a load of
approximately 7.38 ksf. Therefore, the bearing capacity of the liner
foundation is adequate.

Various side slopes were analyzed for slope stability. Under static
conditions the factor of safety was estimated to be 2.40. Under dynamic
(seismic) conditions, the factor of safety was estimated to be 1.16. This
considered a coefficient of lateral acceleration (Algermissen) of 0.21, and
a soil amplification factor of 1.4.

P.N. 90094.18 DR-14 Resource International, Ltd.
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3)

(4)
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Bottom Heave or Blow-out

Since the liner is proposed to be located above the high water table,
bottom heave or blowout is not a concern.

Construction and Operational Loading

Onsite soils are anticipated to adequately support construction traffic.
However, the surficial, silty, micaceous soils may be susceptible to
damage if exposed to wet weather, and excessive construction traffic.
This is consistent with the comments and recommendations provided in
the geotechnical study performed for the original Part B Application
(Appendix 2-L), and as well the observations during the construction of the
existing Cells A and D.

a. Installation Procedures

In the case of areas requiring fill to achieve base grade, or areas requiring
undercutting and backfilling at the base grade, structural fill shall be
placed, compacted, and tested in specific lifts. Standard or typical
earthwork compaction equipment shall be used. Technical Specification
2220 provides compaction criteria.

b. Liner Bedding

The liner system includes a cushion geotextile consisting of a minimum 10
0z/sy non-woven geotextile. This component was based specified based
on consideration of the landfill loading, as well as the gradation of the
open-graded stone proposed for use as the leachate drainage layer in
Cells C through F. The cushion geotextile in this application guards
against puncturing of the liner by the overlying stone material. Note that
Cells A and B did not include a cushion geotextile because a sand
material was used as the leachate drainage layer.

A minimum vertical distance between the wheels or tracks of construction
equipment is necessary to guard against puncture of the liner. During
construction, 48 inches of drainage material must be maintained between
the liner and the tires of rubber-tired equipment. Low ground pressure
track equipment must be used. Further, 18 inches of drainage material
must be maintained between the liner and the tracks of such equipment.

C. Installation Inspections

The Technical Specifications (Part B Application Attachment VII) and the
QA/QC Program (Part B Application Attachment VII) describe in detail the
inspections, monitoring, sampling, and testing methods and frequencies
to be followed during the preparation of the liner foundation. In general,
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excavation and structural filling (as needed) will be performed to the lines
and grades required by the Drawings, Technical Specifications, and
QA/QC Program. Structural fill, as previously described, will be placed,
compacted, and tested in accordance with the Technical Specifications
and QA/QC Program. After the base grade has been achieved, and
before liner system construction, the base will be surveyed to confirm the
grading meets the required tolerances. The actual base grade elevations
are required to be within 0.1 feet of, but not higher than, the elevations as
indicated on the Drawings.

B. Landfill Liner

P.N. 90094.18
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The landfill liner design is that of the approved alternative landfill liner
consisting of a Geosynthetic Clay Liner (GCL) and a flexible membrane
liner.

The GCL material must have the following physical characteristics as
required by the technical specifications

e A maximum permeability of 1 x 10-° cm/sec
e A minimum shear strength of 22 degrees

The GCL material will be tested to ensure conformance with the project
requirements as required by the technical specifications and quality
assurance plan.

The flexible membrane liner must have the following physical
characteristics as required by the technical specifications

e A 60 mil HDPE textured liner
¢ A minimum shear strength of 22 degrees

The flexible membrane liner will be tested to ensure conformance with the
project requirements as required by the technical specifications and
quality assurance plan.

Differential Settlement

Differential settlement is estimated to cause approximately 0.006 percent
strain in the liner. Compared to the typical 12 percent strain at yield for
HDPE liner, the factor of safety against the liner yielding in this situation is
very high.

Anchor Trench Requirements

The anchor trench has been designed with a capacity of approximately
901.2 Ib/ft (based on a unit one-foot width). The yield stress for 60-mil
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HDPE geomembrane is 2100 psi, which equals 1512 Ib/ft of width. The
maximum side slope for the landfill is estimated to be approximately 95
feet. Analysis indicates that the liner is not in tension under its own
weight, but is in tension under the stresses imposed by landfilling. The
tension in the liner due to the stresses imposed by the waste filling is
estimated to be approximately 384 Ib/ft. Therefore, the following factors of
safety (FS) are calculated:

e FS against the liner tension: 2.3 (the anchor trench will support the
actual tension in the liner)

e FS against liner yield stress: 1.7 (the anchor trench will fail before
the liner yields)

Both of these factors of safety are greater than 1.5, which is acceptable.
The overall factor of safety against yield, based on the actual estimated
stress in the liner, is 3.9. Design Report Appendix A contains detailed
calculations.

Integrity Under Mechanical Stresses

Various construction vehicles were evaluated relative to the stress
imposed on the liner system during construction. These vehicles were:

e Standard Dual Wheeled Dump Truck
e (Cat 773 Off-Road Dump Truck
e D6H LGP Dozer (low ground pressure)

Based on the analysis, all rubber-tired vehicles must maintain at least 48
inches of material between the wheels and the liner during construction.
For track equipment, 18 inches of material between the tracks and the
liner must be maintained during construction. These material thicknesses
allow the stresses imposed at the ground surface to be distributed with
depth so that the resultant stresses acting directly on the liner are
adequately controlled. During operation, the mechanical stresses of the
equipment will be further diminished by the additional thickness of the
waste layers.

Differential settlement of the subgrade, as described, is estimated to
cause insignificant strain in the liner. Localized extreme settlement of the
liner foundation was not considered since such an occurrence is not
typical of the geologic area. Also, soft areas will be identified and repaired
as needed during construction of the liner foundation.

See Design Report Appendix A for detailed calculations.
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Slopes

The landfill cells have a proposed maximum grade of 4:1, which is typical
for landfills. The stability of the liner system for these slopes was
evaluated for full build-out conditions and operational conditions. The
landfill liner system will be stable on the proposed grade of 4:1 based on
the specified minimum interface friction requirements for the liner system
components. Slope Stability calculations can be found in Design Report
Appendix F.

Long Term Stresses

The long term stresses due to the placement of waste were considered in
the design calculations. Specifically, the stability of the liner system under
the full build-out loads were evaluated and interface friction requirements
were developed for each interface in the liner and leachate collection
system. Puncture protection of the geomembrane liner was evaluated and
maximum particle size and placement requirements were developed for
the layer below the geomembrane/GCL and the 18-inch gravel drainage
layer above the geotextile cushion atop the geomembrane. Subgrade
settlement was evaluated to insure that any settlement of the subgrade
will not compromise the integrity of the liner system. Liner System Design
calculations can be found in Design Report Appendix A.

Geomembrane Strength Requirements

The stability analyses of the liner system demonstrates that the
geomembrane liner will be stable based on its frictional interaction with the
materials above and below it. Therefore, the tensile strength of the
geomembrane is not required for stability. The specified strength in the
project specifications are based on current industry standards for the
specified type of material (GRI specification GM-13).

C. Leachate Collection and Removal System

P.N. 90094.18
April 2021

1. Leachate Flow.

The leachate flow was estimated by the use of the Hydrologic
Evaluation of Landfill Performance (HELP) computer model.

Design Report Appendix B contains all HELP model results, and flow

calculation summary tables. Refer to the Leachate Management Plan
for additional information on leachate Flow Rates.
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2. Drainage Layer Design.

The drainage layer has been designed and specified to be placed and
constructed to: prevent failure of the liner system; filter and prevent
migration of the fines to the drainage layer; limit the leachate head on
the liner to less than 12 inches, except for sumps and/or manifolds.

Refer to the Leachate Management Plan for additional information on
the Drainage Layer Design.

. Protection of Drainage Systems.

The granular drainage layer will be protected by a Filter Fabric to
prevent clogging.

Refer to the Leachate Management Plan for additional information on
the Filter Fabric Design.

4. Leachate Collection Pipe.

The design of the leachate collection piping system considered the
following design aspects:

e the peak flows as determined by the HELP modeling previously
described

e the pipe spacing and slope

e the perforation sizing and spacing

e the structural stability of the pipe

Pipe diameters in Cells A and B are: 8 inches for the main header pipe; 6
inches for the lateral pipes. Cells C through F will have 6-inch diameter
pipes for both headers and laterals.

Refer to the Leachate Management Plan for additional information on the
Leachate Collection Pipe Design.

5. Leachate Removal System.

The main header pipe in Cell A penetrates the liner with a boot-style
liner penetration. The main header in Cell B penetrates the liner with a
slip-joint style of penetration. Both of these pipe drain by gravity to
collection manhole just beyond the limits of each cell. From the
collection manholes, the leachate flows by gravity to the leachate
storage pond. The sump in Cell C, which serves Cells C through F,
contains two, large diameter, slope riser pipes for the leachate to be
removed by a pump and force main system. Only one slope riser will
contain a pump. The second riser is reserved for emergency use as
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needed. From the sump in Cell C, leachate is directed by force main
to the collection manhole at Cell A.

Leachate will be disposed of by either recirculation into the landfill, or
pump and haul to a wastewater treatment plant, or combination of
both. The Town of Farmville has agreed to accept leachate from the
landfill (see Design Report Appendix L). Arrangements with other
treatment works may be effected as needed.

Refer to the Leachate Management Plan for additional information on
Leachate Removal System Design.

. Run-on Control System.

Run-on flow will be prevented from entering the active portion of the
landfill by diverting storm water run-off from upgradient and adjacent
non-landfill areas around the landfill. Further, a system of surface
diversion berms and down-slope channels (constructed with each
phase of closure), and perimeter ditches direct storm water run-off
from the landfill away from the active portion of the landfill to sediment
basins.

7. Run-off Control System

Run-off will be controlled by the use of permanent perimeter ditches,
stormwater berms, and down drains. During construction, run-off will
be controlled by temporary diversion dikes and ditches. All proposed
measures will be conveyed to a sediment basin.

Peak Flow and Design Volume

The permitted disposal area will be served by a series of surface
berms, phasing berms, downslope channels, culverts, and perimeter
ditches which will discharge to two stormwater sediment basins
designed to satisfy the requirements of the Virginia Erosion and
Sediment Control Handbook (VESCH). The peak flows for the
channels and culverts were calculated using the Rational Method (Q2s
= CiA). Sediment basins utilized the Technical Release No. 55 -
Urban Hydrology for Small Watersheds (TR-55).

Design and Performance

The peak flows for the channels and culverts were calculated using the
Rational Method (Q25 = CiA). This method was used because of the
very low times of concentration calculated for the relatively small
drainage areas on the landfill. These flow calculations were based on
the peak 25-year, 24-hour intensity (i) values ranging from 3.83 to 8.10
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inches per hour, depending on the time of concentration calculated
(VDOT Plate 5-6 for Rational Method, City of Richmond). The
drainage channels and culverts were designed using their respective
worse case scenarios for run-off based on landfill cover, drainage area
(A), time of concentration, and channel lining. The Manning=s n
values used were 0.017 for block pavers, 0.025 for grass (includes EC-
2 and EC-3), 0.038 for rip-rap, 0.013 for concrete pipe, and 0.012 for
HDPE smooth wall pipe. Manning=s C values for the design were 0.30
for woodlands/fields and 0.60 for bare soil.

The peak flows for the hydraulic routing of the sediment basins were
calculated using the SCS Curve Number Method (SCS Type Il storm).
This method was used because of the longer times of concentration
possible for this calculation. The peak flow was based on the 25-year,
24-hour total rainfall of 6.0 inches. The peak flows for the 2-year, 24-
hour (3.5 inches) and the 10-year, 24 hour (5.4 inches) total rainfall
were also analyzed. As required by regulation, and thus shows to
satisfy, the 2-year, 24-hour storm events have been detained to be
less than or equal to the pre-development flows. All hydrology was
computer generated using Watershed Modeling 7.0S by Eagle Point.

a. Sediment Basin 1

Pre-development analysis

CN=73

Time of Concentration = 30 minutes
Q2 =77.6 cfs

Q25 = 214.5 cfs

Post-development analysis

e CN=76

e Time of Concentration = 30 minutes

e Peak flow to Sediment Basin 1 during a Q25 storm was
calculated by combining the actual Q25 storm and the Q25 routed
storm from Sediment Basin 3
Tailwater set at Elevation 390.75
Assume worse case with initial water elevation at orifice invert
Routed Q2 = 19.1 cfs
Routed Q25 = 217.6 cfs, Peak Elevation = 405.04

b. Sediment Basin 2

Pre-development analysis

e CN=73
e Time of Concentration = 33 minutes
e Q2=18.1cfs
P.N. 90094.18 DR-21 Resource International, Ltd.
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e (Q25=49.9cfs

Post-development analysis  -CN = 88

e Time of Concentration = 36 minutes

e Peak flow to Sediment Basin 2 during a Q25 storm was
calculated by the actual Q25 storm
Tailwater set at Elevation 415.00
Assume worse case with initial water elevation at orifice invert
Routed Q2 = 13.5 cfs
Routed Q25 = 57.5 cfs, Peak Elevation = 428.54

Construction

The landfill top will be graded to a minimum slope of 5 percent and a
maximum slope of 3:1 (33.33 percent). A series of surface diversion
berms lined with permanent erosion control matting (VDOT EC-3) will
intercept runoff every 20 vertical feet in elevation across the landfill.
The diversion berms connect to down slope channels, lined with riprap,
which direct the runoff flow to interior perimeter ditches, lined with
either temporary or permanent erosion and sediment control matting
(VDOT EC-2 or EC-3), or rip-rap. Runoff flow is directed in the
perimeter ditches to culverts, RCP or HDPE, which convey it beneath
the perimeter access road to exterior perimeter ditches. From that
point, runoff flow is conveyed to one of the two sediment basins as
indicated on the Drawings. The channels, culverts, and sediment
basins will be constructed in accordance with the VESCH. Routine
maintenance of the drainage structures will be required.

IV. CONSTRUCTION SPECIFICATIONS

The construction specifications sections for site construction are provided in Attachment
VIl in accordance with the regulations. The index sheet provided in Attachment VI
includes the list of Technical Specifications.

V. QUALITY ASSURANCE AND QUALITY CONTROL.

A full time Quality Assurance/Quality Control (QA/QC) Program will be implemented
during construction of the landfill to ensure that construction requirements are properly
implemented and the design and performance standards of the landfill design are
achieved. A copy of this QA/QC program is included as Attachment VII. As part of the
QA/QC Program, documents including necessary photographs, will be maintained
during construction to document compliance with the design plans and the
specifications upon which the permit is based. The results of all tests performed to
assure compliance with project plans and specifications (as described in the QA/QC
program) will be compiled in a report prepared and sealed by an engineer licensed to
practice in the State of Virginia. This report will contain the engineer's statement that
the landfill was constructed in accordance with the plans and specifications.
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If during the construction of the landfill, field conditions are encountered that are
different than those anticipated in the Part A Permit Application, the QA/QC engineer
shall be notified immediately and the conditions documented as they were encountered
in the field. The certifying engineer may make minor changes to accommodate actual
field conditions. If major changes are required, both the design engineer and the DEQ
Waste Division shall be consulted prior to constructing revised designs.

A copy of the QA/QC Plan is provided in Attachment VII.

VI. GAS MANAGEMENT PLAN

The Landfill Gas Management Plan is located in Attachment IX.

VIl. GROUND WATER MONITORING PLAN

The Landfill Ground Water Monitoring Plan is located in Attachment X.

VIl. CLOSURE AND POST-CLOSURE CARE PLAN

The Landfill Closure and Post-Closure Care Plan is located in Attachment IV.

P.N. 90094.18 DR-23 Resource International, Ltd.
April 2021



ATTACHMENT VI
APPENDIX F

Slope Stability

PRINCE EDWARD COUNTY SANITARY LANDFILL
PRINCE EDWARD COUNTY, VIRGINIA

P.N. 90094.18

November 2013



ATTACHMENT VI
APPENDIX F
SLOPE STABILITY DESIGN CALCULATIONS

Appendix F-1 contains the Slope Stability Analyses conducted for the Major Permit Amendment
in support of using the Pre-approved Alternative Bottom Liner System (9 VAC 20-81-130.J.1.b).
The purpose of these Analyses is to demonstrate that the inclusion of a Geosynthetic Clay Liner
is stable.

Appendix F-2 contains the Slope Stability Analyses conducted for Permit Amendment No. 4.
The purpose of this analysis was to demonstrate that the proposed change in the Interface
Friction Angle was stable.

Appendix F-3 contains the Slope Stability Analyses conducted for Permit Amendment No. 3.
These analyses demonstrated that the Liner System and Closure Cap were stable.

P.N. 90094.18 1 Resource International, Ltd.
November 2013
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ATLANTIC GEOTECHNICAL SERVICES, INC.
Geotechnical + Materials Testing + Environmental

November 8, 2013
AGS Report No. RG13-557

Mr. Charles Wilson, P.E.
Resource International, Ltd.
9560 Kings Charter Drive
Ashland, Virginia 23005

Reference: Slope Stability Analyses
Bottom Liner System Stability
Prince Edward Landfill, Cell E-F
Prince Edward County, Virginia

Dear Mr. Wilson:

Presented herein are the results of Atlantic Geotechnical Services, Inc. (AGS)
slope stability analyses to evaluate the stability of the alternate bottom liner system at this

site for Cells E-F.

Purposes and Scope of Work

The purpose of our analyses was to assess stability of the proposed bottom liner
system for Cells E-F. The results of our analyses are included in subsequent sections of

this report.
Limitations

The analyses performed for this report were based solely on the data provided by

others.

10971 Richardson Road, Ashland, Virginia 23005 ¢ 804-550-2203 ¢« FAX 804-550-2204
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Purpose

The purpose of this study is to provide slope stability calculations demonstrating
the stability of the alternative bottom liner system for Cells E and F. The adjacent Cell D
of this landfill has been constructed and partially filled. Cell E which is contiguous and
to the East of Cell F is to be filled next. Concern has been expressed by DEQ about the

stability of the bottom liner system upon placement of waste on the site.

Design Parameters

Plans currently call for the bottom to be cut and filled with structural fill and a
liner up to E1269. Next, waste will be placed in the landfill with a maximum side slope
of 3-horzontal to 1-vertical. This waste will be carried across the bottom of the landfill in
horizontal layers over to the constructed embankment.

AGS has been provided the results of adhesive tests between a 60 mil textured
HDPE and; 1) a compacted clay liner; 2) a Geo-synthetic Clay Liner; and 3) a non-woven
Geotextile (see Cumberland Geotechnical Consultants, Inc. report dated
December 21, 2004; RE: Slope Stability Review, Cell C, Prince Edward County
Landfill).

The waste, soil and liner strengths we used are the same used in the Cumberland

Geotechnical Consultants, Inc. report and analyses and are as follows:

Strength Unit Weight,
Material Cohesion, pcf o pef
Waste 0 33 75
Bottom Liner System 0 22 90
Gravel/Drainage 0 38 90
Clay 100 25 90

The waste was taken to extend to its full height (EL 270 to 470) and at a 3-
horizontal to 1-vertical slope (even through the height of the waste will be much less as it
is to be placed in horizontal layers). The thickness of the drainage layer (open graded

stone) was modeled to be a consistent 1.5-ft thick. Even though the interfaces between
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the soil and the liner material (CL over 60mil HDPE over cushion geotextile) is
technically a very thin layer. We modeled it as being 0.5-ft thick which will provide a

more conservative factor of safety.

Analyses

The critical stability configuration was taken when the toe of the waste is bearing

on the bottom of the liner.

Calculations

The slope stability analyses were performed using an in-house computer aided
software developed by others (GSTABL7 w/Stedwin). The previously described slope
configurations and soil parameters were used in our analyses. Slope stability is evaluated
by calculating the factor of safety against failure for various slopes. A factor of safety
less than 1.0 indicates the slope will fail or has failed. The desirable factor of safety
against slope failure is generally related to the consequences (economics, loss of life, etc.)
of a failure occurring. Where possible loss of life (and/or very high economic loss) is
involved, the factor of safety is higher. Where possible loss of life is not involved and the
economic loss is relatively low, then a lower factor of safety is acceptable. The other
factor involved in selecting an acceptable factor of safety is the accuracy of the parameter
themselves; i.e., the more accurately known the soil parameters are and the more

conservative the soil parameters, the lower the acceptable factor of safety.

Bottom Liner Stabilitv Results

The first slope stability analysis was for static loading only using the above
referenced parameters. Since the GCL/Liner interface zone is the recognized, weaker
layer in the system, we looked at both circular and non-circular methods of analyses. The
lowest calculated factor of safety for this condition was 2.5 (Figure 1).

The second slope stability analysis was for seismic loading using a peak

acceleration of 0.22g and the above referenced parameters. Again, we looked at both
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circular and non-circular failure methods of analyses due to the thin, weaker zone. The
Jlowest calculated factor of safely for this loading was 1.1 (Figure 2). Graphs showing
both results are included in the Appendix to this report.

Based on the above, this bottom liner system is considered to be stable.

We hope this helps provide some of the information needed for your decision

process on this issue. Please call if you have any questions.

Sincerely,
A C GEOTECHNICAL
Y 2 4 4
0 P.E.
Principal

HAEL 0. Noggrp &
Lic. No. 019495
MON/ep

Enclosures

Copies Submitted: Above (4 bound, 1 unbound) POPPY 44
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Figures 1 & 2: Slope Stability Analyses Results



Figure 1 Graph
Static - Stability
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Figure 2 Graph
Seismic - Stability
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AMEMBER FIAM OF

The Besl Fepnle op EBrLd

CONSULTANTS, INC. copy 25 e e

RECEFVED D‘EEEmber 21, 2004

I =T

Mr. Ed Hollos .. RESOUACE
Resource Internati T ANATIONAL
P.O. Box 6160

Ashland, Virginia 23005

RE: Slope Stability Review
Cell C
Prince Edward County Landfill
Prince Edward County, Virginia

Dear Mr. Hollos:

In accordance with your request and at the request of the Virginia DEQ,
we have completed a brief static slope stability analysis for the referenced

project.

This report presents the methods and assumptions utilized in our
engineering analyses along with supporting documentation, a summary of
results and our conclusions regarding long term slope stability with the existing
geosynthetic materials utilized during construction of Cell C at the Prince
Edward County landfill in Prince Edward County, Virginia.

The stability analyses documented by this report predict long term slope
stability of a two-part failure surface that combines the planar base liner
section surface and an irregular surface within the landfill mass to produce a
sliding block failure mode.

Please note that this stability analysis examines only Cell C at the above
referenced facility and does not intend to analyze any other areas, cross-
sections or capping components of the project site.

801 BELVEDERE STREET « CARLISLE, PENNSYLVANIA 17013-4002
TELEPHONE 717-245-3100 « FAX 717-245-9656 « www.cumbertandgeo.com
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The sliding block surface analyses presented herein use the computer
program GEOSLOPE, Version 5.50. This program was written by the Geocomp
Corporation of Acton, Massachusetts and is based upon the widely recognized
program STABLAM developed at Purdue University under the sponsorship of
the Federal Highway Administration. It was supplied under exclusive license to
Cumberland Geotechnical Consultants, Inc. The sliding block analyses use the
Simplified Janbu Method of Slices for Irregular Surfaces to compute factors of
safety. Computer input data and output results are attached.

Our review of the Cell C excavation and final contour drawings provided
by Resource International, Ltd. resulted in the selection of one (1)
representative and potentially critical landfill cross section for further
evaluation. The primary criteria controlling the selection of this critical section
was the steepest excavation slopes in conjunction with representative refuse
heights and excavation geometry. A location plan and cross section of the
representative and potentially critical section are attached.

Our laboratory tests of the geosynthetic landfill iner materials utilized
for the construction of Cell C have provided the following results:

INTERFACE FRICTION ANGLE ADHESION

60 il Textured HDPE /
Compacted Clay Liner 22.6° O psf

60 mil Textured HDPE /
Geosynthetic Clay Liner ‘ 25.3° 14 psf

60 mil Textured HDPE /
Nonwoven Geotextile 23.3° 0 psf

The values listed above are based upon actual tests from actual
materials utilized during construction as requested by Resource International,
Ltd. and performed by Cumberland Geotechnical Consultants, Inc. in October
2004. Laboratory test results are attached.

The sliding block analyses compute stability for a two-part failure surface
that combines the planar sliding surface along the base liner system with an
irregular surface through the landfill mass. The GEOSLOPE program selects an
irregular surface by iteration to assess the worst case within a given boundary
and then evaluates it via the Simplified Janbu Method of Slices. The minimum
interface shear strength used for this analysis was created by the interface of
the compacted clay liner against the 60 mil textured HDPE primary liner. The
following analysis incorporates a conservatively reduced test result of a friction
angle of 20 degrees with zero adhesion. '
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The following stability analysis also requires evaluating the engineering
properties of municipal solid waste. One of the most important properties to
the stability analysis, and probably the most difficult to evaluate is the shear
strength of refuse. Recent work on this subject was completed in 1998 by Dr.
Timothy Stark at the University of lllinois. Dr. Stark's paper entitled "Municipal
Solid Waste Slope Failure II: Waste and Foundation Soil Properties” (Journal of
Geotechnical and Geoenvironmental Engineering, May 2000, Volume 126,
Number 5, pp. 397-407) updates the available laboratory and field data on the
shear strength of municipal solid waste. This work by Stark et al results in an
average strength envelope of 35 degrees with 522 pounds per square foot
cohesion. In fact, Stark states, "Based on the literature study and back-
calculation of field case histories, an average ¢’ and @' of 25 kPa (522 psf) and
35 degrees, respectively, may be appropriate for the design of municipal solid
waste containment facilities.," Due to the unknown waste stream at the Prince
Edward County Landfill and the lack of historical unit weight data for placed
waste at this project site, the following analysis conservatively utilized a friction
angle of 33 degrees with a cohesion intercept of O pounds per square foot. A
composite unit weight of compacted refuse and daily/intermediate cover soil of
75 pounds per cubic foot has likewise been utilized in the analysis.

An analysis was also performed using more typical waste properties with
a friction angle of 35 degrees with a cohesion intercept of 500 pounds per

square foot.

A conservatively assumed unit weight of 90 pounds per cubic foot with
an internal friction angle of 25 degrees and 100 pounds per square foot
cohesion was utilized for the subgrade soils in both analyses.

The following factors of safety were generated for the representative and
critical cross section profile using a sliding block analysis and the Simplified

Janbu Method of Slices:

Waste Properties - Static Factor of Safety
33° with O psf cohesion 1.97
35° with 500 psf cohesion 2.33

Based upon the available data gathered as part of this study, a brief
slope stability analysis has been conducted on various components of the
recently-constructed Cell C at the existing Prince Edward County Landfill in
Prince Edward County, Virginia with the assumptions as noted above. The
analysis produces a minimum static factor of safety against any potential mass
slope failure of the Cell C permanent landfill slopes of 1.97 based upon the
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excavation and final contour grades presented to this office. This minimum
static factor of safety is judged to be acceptable,

If you should have any questions concerning our analyses, comments
and conclusions please do not hesitate to contact us.
Very truly yours,

CUMBERLAND GEOTECHNICAL
CONSULTANTS, INC.

Blanda E. Nace, E.IT.

8. JEFFREV BARNES * @
: Ko, 024508 2 5. Jeffrey Barnes, P.E.
BEN/SJB/b
Attachments
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iz :CUMBERLAND Carlisle, PA 17013-4002

! (717) 245-9100
| GEOTECHNICAL Fax (717} 245-0656
CONSULTANTS, lNC www.cumberiandgeo.com

Standard Test Method for Determining the Coefficient of Soil and
Geosynthetic or Geosynthetic and Geosynthetic Friction By the Direct Shear Method
ASTM Test Method D5321

Test No. 1
Interface: 60 mil Textured HDPE / Compacted Clay Liner
remommee. 1000 PSE
500 e 500 psf
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1.0 20 3.0
DISPLACEMENT (inches)
Geosynthetic/Soil Components in Shear Box
Material ' : 'Material Description
Geotextile SKAPS GT 1186, 16 oz/yd?
Traveling Box Geomembrane Agru America 80 mil {extured HDPE
(12" x 127%)
> > > > > > |nterface —>» > > > > >
Stationary Box .
(18" x 18") Compacted Clay Linar Well compacted on-site soil

Speed of Displacement = 0.04 inch/minute

Project No. 04-1647
Cell C
Prince Edward County Landfill
Prince Edward County, Virginia
October, 2004



BO1 Belvedere Street
Carlisle, PA 17013-4002
(717) 245-9100

Fax (717) 245-9656
www.cumberlandgeo.com

Standard Test Method for Determining the Coefficient of Soil and
Geosynthetic or Geosynthetic and Geosynthetic Friction By the Direct Shear Method
ASTM Test Method D5321

Test No. 1
Interface: 60 mil Textured HDPE / Compacted Clay Liner
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0 200 400 600 800 1000 1200
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Adhesion: 0 psf
Friction Angle: 22.6°

=

Project No. 04-1647
CellC

Prince Edward County Landfill

Prince Edward County, Virginia

October, 2004
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Standard Test Method for Determining the Coefficient of Soil and
Geasynthetic or Geosynthetic and Geosynthetic Friction By the Direct Shear Method
ASTM Test Method D5321

TestNo. 2
Interface: 60 mil Textured HDPE / Geosynthetic Clay Liner
& e 1006 psf
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1.0 20 3.0
DISPLACEMENT {inches}
5
Geosynthetic/Soil Components in Shear Box
Material ' .1 Material Description
Tﬁ‘;‘rg;;" Geosynthelic Clay Liner Bentomat ST {white side up)
> > > > = >— Interface —> > > > > >
Stationary Box
(18" x 18" Geomsmbrane Agru America 60 mil textured HDPE
Compacted Clay Liner | Well compacted on-site soil

Speed of Displacement = 0.20 inch/minute

Project No. 04-1647
CellC
Prince Edward County Landfill
Prince Edward County, Virginia
October, 2004
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Carlisle, PA 17013-4002
{717) 245-9100

Fax (717) 245-0656

CONSULTANT: S, INC. www.cumberlandgeoc.com

Standard Test Method for Determining the Coefficient of Soil and |
Geosynthetic or Geosynthetic and Geosynthetic Friction By the Direct Shear Method
ASTM Test Method D5321

Test No. 2
Interface: 60 mil Textured HDPE / Geosynthetic Clay Liner

12060

10004

80O+
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400+

200-

0 200 400 600 800 1000 1200
NORMAL STRESS (psf)

Adhesion: 14 psf

Friction Angle: 25.3°

Project No. 04-1647
CellC
Prince Edward County Landfill
Prince Edward County, Virginia
October, 2004
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= CUMBERLAND Carlisle, PA 17013-4002
GEOTECHNICAL . (717) 245-8100
CONSULTANTS, INC. e

Standard Test Method for Determining the Coefficient of Soil and
Geosynthetic or Geosynthetic and Geosynthetic Friction By the Direct Shear Method

ASTM Test Method D5321

Test No. 3
Interface: 60 mil Textured HDPE / Nonwoven Geotextile
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1.0 2.0 3.0
DISPLACEMENT (inches)
Geosynthetic/Soil Components in Shear Box
Material ' ' Material Description
Tﬁ‘gf]i??z%;’x Nonwoven Geotexfile Skaps Industries 8 oz/sy geotextile
> > > > > S>— Interface —> > > > > >
Stationary Box
(18" x 18") Geomeambrane Agru America 60 mil textured HDPE
Compacted Clay Liner Well compacted on-site soil

Speed of Displacement = 0.20 inch/minute

Project No. 04-1647
Cell C
Prince Edward County Landfill
Prince Edward County, Virginia
October, 2004
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Standard Test Method for Determining the Coefficient of Soil and
Geosynthetic or Geosynthetic and Geosynthetic Friction By the Direct Shear Method
ASTM Test Method D5321

Test No. 3
interface: 60 mil Textured HDPE / Nonwoven Geotexiile
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TITLE

Prine Edward County Landfill - Cell C
Section A-A'

Block Analysis

UNITS

1111

OPTIONS
343111

110

FROFIL

17 6

5 450 65 460 3

65 460 80 460 3
BO 460 110 470 2
110 470 395 55O 2
395 550 430 560 2
430 560 475 562 2
80 460 120 4530 1
120 450 16é5 440
165 440 182 436
182 436 246 436
246 436 265 440
265 440 305 450
305 450 336 458
336 458 360 458
360 458 395 4590
395 450 407 448
407 448 445 44¢
SOIL

3

75 75 0 20 0 ¢ ©
75 75 500 25 0 0 ©
90 20 100 25 0 0 O
BL:OCK

20 7 5

80 459 1195 4495 0
120 449 164 439
165 439 181 435
182 435 245 435
246 435 264 439
265 439 304 44593
305 4495 335 457
END

e SR S S S RSPV S

O OO o0
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FhEw kg drhhk kb kb kbR kb ek Tk

ook
ok ke kk
xkkkk
wdk koW
LR L

File:

Date:

Name:

Problem Title:
Description:
Remazrks:

GeoSlope
Version 5.50

{c)1992-1996 by GEQCOMP Corp, Acton, MA

Licenged to Cumberland Geotechnical Consultbants,

C: \DOCUME~1\CGC\DESKTOP\GECSLOPE\ 1647 .dat

Thu 12-16-:4,

15:25:21

Prine Edward County Landfill - Cell C

Section A-A!

Blogk Analysis

Inc.
HEREEEFTT R AT R T AT R kR bk d bk kb h bk dr kb d kb d ok kT AT TAN R AA T AR AR A AR k%

R Ty T T

& e e E ok
*od ok
*hkk*t%
ok
&k ek

FhhE I AT ER AR R I AT A AT KA TR R A AT IR d A b d bbb FF bbbk Tk hh kb bk bk kT hhxdhkstx

INPUT DATE

dkkkkkkhkkkkkkFhhkdkhhbkhFrhhdhhdhbokddhhdkdbhkbhdbhdhdhhhdbhddridbhthhhhkbrhhhrkhdhdkdbdhkhdd

dkkk ok

Profile Boundaries

Number of Boundaries:
Number of Top Boundaries:

Boundary X-Left
No. (£t}
1 5.00

2 65.00

3 B0.0O

4 12.0.00

5 395.00

& 430.00

7 B80.00

8 120.00

9 1e5.00
10 182.00
11 246,00
12 265.00
13 305.00
14 236.00
15 260.00
186 395.00
17 407.00

Zcil Parameters

Rumber of Soil Types: 3

S50il Total
Type Unit Wt. Unit Wt.

No.

1
2
3

(pcf) {pef)
75.0 75.0
75.0 F5.0
80.0 20.0

Lol

Y-Left
(ft)

450.
460.
460.
470.
550C.
560.
4560 .
450.
440,
436 .
436.
440.
450.
458.
4S8,
450.
445.

X-Right
(£t}

&5
B0

110.
385.
430.
475.
120.
165,
182.
246,
265,
305.
336.
360.
395.
407.
445,

Saturated Cohesion Fricticn

Intercept  Angle
{psf) (deg)
0.0 20.0
500.0 35.0
100.0 25.0

.00
.00

Y-Right
(ft)

460.
460,
470,
5ED.
560.
562,
450.
440.
436.
438,
440,
450,
458,
458.
450.
448 .
446,

Pore

oo
00
00
00

Pregsure

*k ok kk

S0il Type
Below Bnd

FPHRHEEPRRRERMAER OO N W W

Piez.

Pressure Constant Surface
(pefl

Param.

0.00
0.00
0.60

0.
0.
0.

[= N~

HEEA KL AT AT R AT TR AT AT AT IR R A ARk A AT b h kA kA AR AR AR R AT R AR A Ak ke ke

TRIAL SEURFACE GENERATION

Ekkkhkkxkhkikhkhkkhkhkhkrhkhhkddktdwdhtbkhhrkhrdkbhddrhrhkhbkkhhh bk ddkhkdhkhkhrrdtdhtdxdthtitndx

FEEEKX

Data for Generating Sliding Block Surfaces

Number of Trial Surfaces:

Box

[

20

Number of Boxes: 7
Segment Length: 5.00 ft

X-Left
(ft)

80.00
12¢.00

Y-Left X-Right

(ft) (£t}
459.00 119.00
445,00 164.00

Y-Right
(£t)

449,00
435.00

Height
{ft)

* kW k



P oW

165.
182.
246 .
265.
305.

435.0

435.00
435.00
4338.00
449.00

1B1

264

.b0o
245.
.00

304.
.00

3135

00

435,
435.
4389.
449,
457 .

o 09 OO0
(=)
o

LA SIS TR L AL S A S S SR AR S E L E Rt il R I s AR RS SRR RIS EE LTSRS X X

RESULTS

* &k kk

%t gk

kkkkhkkhkhkEkrrhhhhrh kb kbR kR d rtd A b hd b h A AT T A R I AT AT TR AT R Ik d ke k*

Surface No.: 1
Factor of Safety: 2.333

Wooo -] UT b Wby

8oil

NI\JNNMNMNMNMM!\)NMI\JNMMMNMNNHHHI—'I—‘I—’HI—‘I—'I—'I—’H!—'HI—‘M

X

(£t}

79
B1
26
115

141.
163,
148.
177.
185.
217.
246.
256,
283.
303.
305,
306.
308.
310.
3lz.
315.
318.
320,
322,
326.
329,
332.
335.
338.
341.
344,
348.
350.
352.
355,
357.
360,
363,
367.
369.
370C.

.84
.52
.52
.00
43
93

Regultant Forces

We

ight,

Earthquake Load,
Surcharge Load,
Top Water,
Rottom Water,
Normal Force,
Shear Force,

Surface No.: 2
Factor of Safety: 2.

Ut W N

Soil

[N

Y

(ft)

459,
459,
455,
.63
444,
439.
438.
436.
435,
435,
435,
437.
ada.
448,
449,
445.
451.
455.
459.
463,
467.
472,
476.
480.
483.
487.
491,
495.
498.
503.
507.
511.
515.
520.
524.
528.
532,
535,
540,
542.

450

b

1b
1b

1b
1b

334

ib

92
03
02

(£L)

460.
457.
456,
453.
450C.

Width
(fE)

?HUNWMMNHMMNWMNNMWOMWNN{\JF—'I—'DJ
n P S
%)

X Y

0.00 ~1047776.22

0.00 0.00

D.00 .00

0.00 0.00

0.00 0.00

~182363.28 8977481.74

1B23B6 .06 70254 .48
Width Weight
(£t} {1b)
3.40 562.8
Z2.08 900.7
1.50 810.2
16.27 16742.0
10.00 15681.1

Welght
{1b)

2.
339.
21206,
15581,
110828.
738B5.
25741,
388B33.
30184.
276835,
1018B¢6.
24640,
207027 .
17211.
6264.
6762,
12143.
12560.
10761.
15886.
10894,
3703.
14001.
12763.
11669,
10549,
7832,
2060,
BoEs.
7766,
7750.
3485.
4607.
3095,
3134.
2702.
218B6.
1536,
289.
1.

oml—tol-a\wwwmmw-mmmmoml—lummommommmr—uma\mwahwuzoom

Load
{1b)

Water
(1b}

R

1047776.22

.00

.00

.00

.00

594347.49

155463.52
Load Water
(1b} {1b)
0.0 0.0
6.0 0.0
0.0 0.0
0.0 0.d
0.0 0.0

Nermal
(1b}

12.
418.
22635.
16531.

118287.

7831,
27294,
39972.
31069.

276538,

10175.
$3825.

205244,
17018.
‘6184,
8533.

12945,
16074,

i
1
0
S
1
1
8
0
3
3
2
5
6
3
1
5
2
S
14038.1
17603.1
-9
El
3
0
5
7
8
1
3
3
g
5
3
o]
8
7
3
o
B
2

13441

5638.
14450.

13363.

12335,
ilzes8.
o047.
5507.

2io02.
7954,

7654 .

2812,
4648 .

3010.

2795,
2190.
1560.
830.
-1243.
-178.

Normal
{ib)

2487,
2644.
18501.
17851.
16731,

W woww

Shear
{1Ib)

17.

3531.
2595,
18458.
1221,
4258
B236.
4847.
43148.
1587,
14635,
32024,
2655.
966.
1331,
4578%.
5897,
5285.
6355,
5106&.
2754,
5405.
S083.
4774.
4454,
3787.
3525,
3804.
3468,
3369,
2246.
2487.
1975.
1911.
1729.
1540.
1320.
=11
3z2.

G\ih\DLULdDUOl\JLﬂDQOU’Ih.lW\DOth!h‘-JCOU\O\DU?mU\-}ﬂ)‘-JUJUJ\DKD\DI—'DKJ;\Jm

Shear
{1b)

1752.
1415,

234,
2783.
2609.

.S SEES N N ]



2181

= 1 141.43 444 .35 42.8 .6828.2 L.0 0.0 11%08%4.C
6 1 163.83 435,02 2.14 7385.4 0.0 0.0 7875.8 1443.2
7 1 168.54 438.01 7.08 25741.3 0.0 0.0 27464.6 5030.3
B 1 177.04 43€.58 8.91 38833.8 0.0 0.0 40116.5 7347 .56
9 1 185.61 435,47 7.22 301B4.6 0.0 0.0 31181.8 5711.1
10 1 217.61 435,20 56.78 276835.5 0.0 0.0 276485.5 ©50840.0
11 1 246.93 435,41 1.86 10186.1 0.0 0.0 10173.3 1863.3
12 1 256.43 437.48 17.14 946&40.5 .0 0.0 ©83237.0 17076.%
12 1 283.48B 444,01 36.926 207027.5 0.0 0.0 203957.3 37356.1
14 1 303.48 448,78 3.04 17211.5 0.0 0.0 169831.4 3101.1
15 1 305.55 449.189 1.10 6264.0 0.0 0.0 6162.1 11z2B.6
16 1 306.70 44%9.54 l.z20 &762.5 0.0 0.0 8324.0 1824.56
17 2 308.40 451.78 2.19 12143.8 a.0 0.0 1322Z8.1 4322 .8
18 2 310.71 455.16 2.43 12%60.0 ¢.0 0.0 16804.8 5491.7
19 2 312.28 459.60 2.13 10761.6 0.0 0.0 14913.3 4873.6
20 2 315.80 463 .65 3.51 1€88B6.5 0.0 0.0 18062.4 5902.7
21 2 318.75 467.62 2.38 1085%4.3 0.0 0.0 14263.8 4661.3
22 2 320.38 472.28 0.87 3703.1 0.0 0.0 7469.5 2441.0
23 2z 322.57 476.52 3.51 14001.2 0.0 0.0 14873.2 4893.1
24 2 326.01 480,15 3.37 12763.0 Q0.0 0.0 13540.7 4555.7
25 2 328.33 483.88 3.26 11665.8 0.0 C.0 12862.0 4235.2
26 2 332.53 487.73 2.14 10542.5 0.0 0.0 11948.4 3904.¢6
27 2 335.356 491,83 2.52 7832.6 0.0 0.0 9960.3 3255.0
Z2B 2 338.21 495.92 3.17 2060.6 0.0 0.0 10221.6 2340.4
29 2 341.4% 499.70 3.39 B965. 4 0.0 0.0 9766.8 31%1.7
30 2 344.78B 503.46 3.1% 7766.8 0.0 0.0 B727.4 2852.1
31 2 348.11 507.18 3.48 7750.6 0.0 0.0 B323.4 2720.0
3z 2 350.74 511.31 1.77 3485.2 0.0 0.0 5284.9 1727.1
33 2 352.989 515.74 2.73 4607.3 0.0 0.0 5615.8 1835.2
34 2 3565.456 520.08 2.19 3085.3 0.0 0.0 4227.0 1381.2
35 2 357.93 524.41 2.75 313¢4.6 0.0 9.0 3806.8 1244.0
36 2 360.82 52B8.49 3.02 2702.1 0.0 0.0 3123.8 1020.8
37 2 363.9¢6 532.37 3.27 218B6.0 0.0 0.0 2425 .8 782.7
38 2 367.28 536.12 3.36 1536.1 0.0 0.0 1681.3 £4%9.5
39 2 369.71 540.35 1.51 289.2 0.0 0.0 471.0 153.9
40 2 370.50 542.93 G.07 1.0 0.0 0.0 2.0 0.7
Resultant Forces
X Y R Angle
Weight, 1b 0.00 -1047776.22 1047776.22 -90.00
Earthguake Load, 1b 0.00 0.00 0.00 0.00
Surcharge Load, 1b 0.00 0.00 0.00 G.00
Top Water, 1lb ¢.o0 0.00 0.00 0.00
Bottom Water, 1lb : c.oe 0.00 .00 0.00
Normal Force, lb : -198458 .64 287053.692 1006807.24 101.37
Shear Force, 1b : 1%8E0B.23 60722.53 207587.92 17.01
Surface No.: 3
Factor of Safety: 1.291
Boil x Y Width Weight Load Water HNormal Shear
(ft) (ft) (ft) {(1b) {ib} {1b) (1b) {1b)
1 2 89.86 4€1.38B 3.48 428.8 0.0 0.0 837.0 273.0
2z 2 93,38 458.29 3.55% l644.4 0.0 0.0 3421.9 111¢€.2
3 2 85.52 456.28 0.74 494.9 0.0 0.0 764.3 245.3
4 1 27.60 454 .88 3.41 2807.0 0.0 0.0 3858.2 705.4
5 1 101.76 453,26 4,91 5152.3 0.0 0.0 £436.9 884.0
& 1 107.11 452.10 5.79 7348.7 0.0 0.0 7885.4 1443.4
7 1 115.00 450.23 10.00 1587Y9.2 0.0 0.0 17060.6 2115.¢C
8 1 122.21 448.52 4.42 B249.8 0.0 0.0 BBE2.6 1620.4
g 1 144,71 443 .42 40.58 110554.2 0.0 0.0 118201.6 2160%.6
10 1 168.14 438.14 6.27 22672.5 0.0 0.0 24240.9 4431.7
11 1 1756.64 436.67 10.73 £1B60.3 c.0 0.0 43413.3 T936.8
12 1 185.17 435,45 6,34 264B0.6 0.0 0.0 27463.0 5020.8
13 1 217.17 435,16 57 .66 280735.8 0.0 0.0 280454.3 51272.7
14 1 Z46.74 435,33 1.48 8125.1 0.0 0.0 8lz20.82 1484.7
15 1 256 .24 437,30 17.52 926884.0 0.0 0.0 55383.8 17438.1
is 1 269.45 440.28 §.80 45685.3 0.0 0.0 485%29.8 8545.3
17 1 289.45 445.25 31.10 175244.1 0.0 0.0 172786.1 31550.5
1lg 1 314.07 451.52 1B.13 10302%.6 0.0 0.0 101590.4 1B&572.8
19 1 323.25 454,29 0.24 1347.1 0.0 0.0 3127.4 571.8
20 2 323.89 456,71 1.03 5675.4 0.0 0.0 9567.0 3251.2
21 2 325.52 460,51 2.23 11642.4 0.0 0.0 18773.% 5145.3
22 2 328.40 464 .92 3.53 17590.5 0.0 0.0 18765.4 6121.2 :
23 2 331.82 468.56 3.30 15784.2 0.0 0.0 17422.9 5685.5
24 2 334.96 472 .44 2.%8 13574.2 0.0 0.0 15817.6 5159.8
25 2 337.58 476.68 2.27 8721.8 0.0 0.0 13087.4 4262.5
26 2 339,40 481.31 1.37 E4E53.7 0.0 0.0 §279.8 3027.0
27 2 341.36 4B5.87 2.56 92404.8 0.0 0.0 11883.8 3876.4



28 2 344 .32 489.87 3.1 .1528.8 0.0 0.0 12641.4 41z
28 2 347.11 453,86 2.24 7161.32 0.0 0.0 29g7B.6 3157 .1
30 2 349.8B 4%8.08 3.30 9708.1 0.0 0.0 10731.3 3500.5
3l 2 352.24 502.35 1.42 3797.3 0.c 0.0 £362.3 2075.3
32 2 354.55 506.67 3.21 7689.5 0.0 0.0 8625.0 2813 .4
33 2 357.49 510.7¢ 2.87 5770.6 0.0 0.0 7120.3 2322.6
34 2 360.42 514,74 3.18 60%5.1 0.0 0.0 EB65.6 2239.5
35 2 362.87 51%.02 1.71 2820.8 0.0 0.0 4346.6 1417.8
36 2 365.30 523.30 3.16 4353.5 0.0 0.0 4919.1 1604.6
37 2 367.81 527 .56 1.85 2052.2 0.0 0.0 3050.2 985.0
38 2 370.23 £31.88 2,98 2495.89 0.0 0.0 2907.3 248.3
39 2 372.53 536.26 1.62 204.9 0.0 0.0 1428.9 466.1
40 2 374.97 540.53 3.25 832.8 0.0 0.0 1046.1 341.2
41 2 377.8% 543,95 2.58 233.1 0.0 0.0 262.7 B5.7
Resultant Forces
X Y R Angle
Weight, 1b 0.00 -1113109.77 1113109.77 -90.00
Earthquake Load, 1b 0.00 0.00 D.00 0.00
Surcharge Load, 1b 0.00 ¢.00 0.00 0.00
Top Water, 1b : 0.00 0.00 0.00 0.00
Bottom Water, 1b 0.00 0.00 0.00 0.00
Normal Force, 1lb :  -207647.40 1052808.82 1073090.560 101.16
Shear Foree, 1b : 207702 .56 60301.15 216278.94 16.19
Surface No.: 4
Factor of Safety: 2.076
Soil X Y wWidth Welight Load Water RNormal Shear
(£t} (ft) (£t} {1b) (1b) {1b) {1b} (1b)
1 2 87.60 461.00 2.42 278.4 0.0 0.0 540.4 163.1
2 2 50.15 458.49 2.76 1016.6 0.0 0.0 2091.3 654.3
3 1 91.96 456,72 0.78 423.4 0.0 0.0 725.8 127.3
4 i3 ' 94,02 456,20 3.34 2122.8 0.0 0.0 2157.7 378.4
5 2 96,51 456.01 1,64 1169.8 0.0 0.0 1201.7 376.0
[ 2 9%.B2 455.69 4,87 4071.5 0.0 0.0 4235.1 1325.1
7 2 104.78 455.03 4,94 48598.4 0.0 0.0 5220.2 1633.3
B 2 i08.21 453.67 1.84 2287.2 0.0 0.0 4697.8 1469.9
9 1 102.58 452 .30 0.82 1076.3 0.0 g.0 1843.0 323.2
10 1 110.39 451 .50 0.78 1094.5 0.0 0.0 1874.2 328.7
11 i 115.3%9 450,06 9.22 14829.8 0.0 0.0 15841.C 2777.8
1z 1 138.07 244,80 36.13 B8376.7 0.0 0.0 55470.6 16741.6
13 1 160.57 43%5.80 8.87 283517.2 0.0 0.0 31458.5 551€.5
14 1 168.18 438,12 §.36 22588.5 0.0 0.0 24500.5 4296.4
15 1 174,42 437.24 6.13 23383.0 . 0.0 0.0 23657.2 4148B.5
is 2 186.81 436.53 18.64 76917.0 0.0 0.0 7B435.4 24542.1
17 1 204.920 435.50 17.56 BO509.4 0.0 C¢.0 B1l453.4 14283.5
13 1 229.84 435.18 32.32 165533.4 . 0.0 0.0 165621.5 29043.,1
1s 1 246 .88 435.37 i.70 92588.9 c.0 0.0 8282 .4 1827.7
20 1 256.35 437,30 17.30 95741.8 0.0 0.0 54329.5 16553.7
21 1 268.32 438,25 &.64 37063.3 0.C 0.0 365423.7 €408.2
22 1 288.32 444,98 33.36 1B78B52.1 0.0 0.0 1B5595.2 32545.6
22 1 317.6¢6 452.50 25.31 143880.1 0.0 0.0 142142.9 2492¢6.1
24 1 330.68 456.24 0.73 4155.2 0.0 0.0 £601.0 982.2
25 2 332.18 458,23 2.28 12662.2 0.0 0.0 14867.0 4651.6
26 2 334,239 462.00 2.13 11345.9 0.0 0.0 188286.3 5004.9
27 2 336.38 466.53 1.85 9288.7 0.0 0.0 14060.4 4399,2
28 2 339.02 470.72 3.44 18411.8 0.0 0.0 17927.9 5609.3
29 2 341.€65 474 .87 1.81 B154.4 G.0 0.0 12483.7 3805.9
30 2 344,21 479.08 3,31 1404£.2 ¢.0 0.0 1E680.4 4908.1
31 2 347.35 482.88 2.98 11974.%2 0.0 0.0 14146.0 4426.0
32 2 350.60 486.74 3.54 13470.2 0.0 0.0 14509.9 4539.9
33 2 354,058 490.35 3,37 12152.8 0.0 0.0 13436.8 4204.1
34 2 357.46 494,01 3.45 11772.1 0.0 0.0 12B38.5 4016.9
35 2 360.86 497.68 3.35 10723.7 0.0 0.0 118%3.9 3721.4
36 2 364.28 501.33 3.49 10472.7 0.0 0.0 11363.8 3555.5
37 2 366.04 505.62 0.04 108.7 0.0 0.0 341.8 106.5
28 2 367.18 510.35 2.24 5341.7 0.0 0.0 7345.1 2298.1
39 2 369.37 514.85 2.14 4490.2 0.0 0.0 6315.4 1876.0
40 2 371.64 E12.30 2.41 4354.9 0.0 0.0 5765.7 1804.90
41 2 374.51 523.36 3.32 5206.6 0.0 0.0 5795.0 1813.1
42 2 377.3% 527.41 2.44 323z2.7 0.0 0.0 4245.2 1328.2
43 2 378.90 532.07 0.58 578.7 0.0 0.0 1358.8 425.1
44 2 380.94 536.34 3.51 Z558.3 0.0 0.0 2766.0 BES .4
45 2 383.60 540.45 1.80 858.8 c.o ¢.0 1316.2 411.8
46 2 386.02 544.76 3.05 €2l.4 0.0 0.0 724.5 226.7
47 2 388.12 547,51 1.28 55.9 0.0 0.0 €3.3 12.8



Resultant Forces

Weight,

Barthquake Load,
Surcharge Load,

Top Water,

Bottom Water,
Normal Force,
Shear Force,

Surface No.: 5

Factor of Safety: 2.

Soil
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323.91
326.17
328.35
330.98
332.32
334.04
336.61
336.92
335.07
341.61
344 .84
347.75
349.68
352.09
355.46
358.72
36l .67
364.18
366.59

Resultant Forces

Weight,

Earthguake Load,
Surcharge Lopagd,

Top Water,

Bottom Water,
Hormal Force,
Shear Force,

Surface No.: 6

Factor of Bafety: 2.

Soil

X
(ft)

88.48

129

(ft)

460.
458.
457 .
455,
454,
452,
451.
450.
446,
440.
436.
435,
435.
435,
436,
436.
437.
443 .
448 .
4540.
451.
453.
456.
460,
464,
469.
473 .
277.
482.
48€6.
491,
498,
500.
504.
508.
5lz2.
517.
521.
525.
529.
533.
537.
541.

1b

194

Y

{ft)

460

.56

-22370
22377

0.

5

0.

G4,

-18743
18755

0.
0,
0.

0
0
0.
1

oo Cco

X

.00
.00
00
.00
00
.18
32

71
12

width
(ft)

3.

75

-1169781.
o.

0.

0.

0.
1109438,
50343,

Height
{1b)

537.
1945,
2641,
1434,
2078.
5742.
3483.

15883,
£0934,
57958,
57B69.
7232,
24271.
262400.
20827.
266B82.
76206.
185928.
38465,
46168.
5978.
124489,
18537,
12025,
16575.
5222.
13954.
8328.
2388,
5641.
1092,
540¢6.
5067.
£907.
6888,
4375.
2108,
4177.
3382.
2568,
1522.
671,
189.
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-1049221.
0.

0.

c.

G.
597543,
51748,

Weight
{(1b)

635.6

12
49

35

R

1169781.61

¢.00

0.00

0.00

0.00

1131767.18

231763.87
Load Water
{(1b) (1b}
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 c.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 c.0
0.0 c.0
c.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 g.o0
c.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
G.0 0.¢
c.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 c.0
0.0 c.0
0.0 0.0
c.0 0.0

R

1049291.46

0.00

¢.00

0.00

0.00

101499B.78

194558.31
Load Water
{1b) {1b)
0.0 0.0

Normal
{(1h)

1053.9
1957.6
3575.7
2478 .8
3130.4
6166.8
3721.2
16565.8
65086.7
61925.2
61B29.9
T266.2
24384 .4
261626.7
20814.8
26604 .2
75280.2
1832653.0
38010.6
45623.0
7581.6
13599.9
20362.3
16301.2
18380.3
S983.2
15839.5
12120.56
5557.8
11870.7
25%21.1
B80S.2
7433.8
8085.0
7638.9
5801.8
3664.1
4614 .2
3750.5
2537.3
1909.3
$18.2
208.¢6

Neormal
{1b)

1138.2

Shear
{1b)

321.
597.
1090,
755.
535.
1054,
636.
2859,
11124,
10584.
10568,
1242,
4167
44718,
6347,
4547,
12869.
31397.
6497,
7798.
1285.
4269,
5205,
4871,
5605,
3044.
4861,
3695,
1695.
3620.
820.
26B6.
2267.
2465,
2329.
1769.
1117.
1407.
1156,
B95.
Eg82.
280.
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Shear
{1b)

336.9
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o1,

83,
101,
11%.
123.
145.
166,
174.
iB5.
217.
247.
257.
281.
301.
306.
3o08.
309.
311.
312.
315.
315.
318.
320.
323.
326.
328.
332.
334.
334.
336.
340,
342.
344,
347.
350.
354.
ike.

Resultant Forces

Weight,
Earthguake Load,

Surcharge Load,
Top Water,
Bottom Water,
Normal Force,

Shear Force,

Surface No.: 7

Factor of Bafety: 2.

Yol taads W R

Soil

L O N N N N I e T i I I

X

(£t)

15,
8i.
84.
9B.
115.
132,
15¢.
165.
178.
182,
203 .
236.
251.
259.
270.
2%0.
313.
322.
324.
327.
330.
333,
334,
33&.
340
342.

457 .
456,
453 .
450,
448B.
443 .
438.
437.
435,
435,
435.
437.
443,
448.
449,
450,
452.
456 .
461 .
465.
469 .
474 .
478.
482,
486,
451,
495.
459.
504.
508.
51z2.
Bl6.
520.
524,
528.
532.
537.

4589,
458,
457.
454.
450,
445,
440,
437.
435,
435,
435.
436.
436.
438.
440,
445.
451.
454,
456,
459,
462 .
267.
471.
476 .
480.
484 .

21
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w
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0.
3.
7.

oo oo

817.
822.
16£31.
15820.
11571,
107098,
5ing.
55182.
25082,
ZB1033.
20822,
83967.
187459,
36922.
16225.
3003.
BS36,
124320,
4627.
15681.
2511.
7482.
11215.
11871,
7327,
8110.
9422,
3083,

6241.
5580,
20B3.
39¢4.
2351,
231%.
1210.

243,

~889263,
0.
0.
0.
0.
953125.

46138B.

41,
273.
1476.
20202.
156¢61.
66389,
52177.
351898,
29713,
4562,
1838087.
125891.
26739,
62B5B.
56472.
166451.
98449,
5568.
i13iso.
17707.
17182,
5404,
5234 .
12527.
14032.
2426.
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R

859283.76

0.00

.00

0.00

0.00

96B0&D .48

175655.52
Load Water
{1kb) {1b)

?POOOOOOOODOOODOQOOOODOOOO

1809.
1520.
17897.

16963,

12408,
1135953,
9687.
57487.
26130,

280482.

20776.
B3051.
185415.
36458.
16035,
5170.

12795,

16925,
9674 .
17577.
6141.
1156593.

13457.

13340,
10320.
10307.
10837,
5794,
224.
T025.
6261,
3555,
4350.
3040.
2563.

1525.

407.

U'!DC}MI—'--1Nk9-..|'-l(n(ﬂmNS—'mllhomemHmmvbc\\J(nl\J\lU\mlh\DmkDO

Angle

.00

.00
.00
.00

08

.23

Normal
{1b)

109.

371,

1520,
21625.
16764.
71loee.
55593,
37503,
31211.

4792.
186385,
125036.
26540,
62126
57791 .
164811.
97479.

7415,
lag4aB.
20125.
15420.
14347,
10152,
15230,
15553,
12601.

nh\]lb!\J\D;hk\)Mthl-'ﬂH}-‘\DUJI—'OOsJHI—l-JO\DMM

Bz

255.
2869,
ZBlsa.
2058.

iB906.
1607.
9538,
4335.
46534,
3447,
12779,
30762.
5055.
2661.

B857.
37B7.
5011.

| ZBE3.
£203.
1B18B.
3431.
39B3.
3949.
3055,
3051.
311%.
1715.
E6.
2073.
1853,
1052,
1287.

S00.

758.

451.

120.
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Shear
(lb)

B7.
61.
252,
3582.
2777
11773.
5210.
£213.
5170.
793.
alzll.
36961,
4413,
10292,
8574,
27305.
16143,
1228.
4330.
5549.
5740.
4241,
3001.
4502 .
45397,
3728,
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345.84
347.48
348.31
350.84
354 .32
356.36
358.39
361.92
364.18
365.47
367 .57
370.21
372.02
372.81

Resultant Forces

Weight,

Earthgquake Load,
Surcharge Load,

Top Water,

Bottom Water,
Normal Force,
Shear Force,

Surface No.: 8
Factor of Safety: 2

B0il

Ate R NCSHIN < BT I N I

2
2
1
1
1
1
i
1
1
2
1
1
1
1
1
1
i
1
2
290 2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

X
(fe)

355.11
356.55
358.10

Resultant Forces

Weight,

488.21
492.60
£97.47
501.65
505.24
50%.50
513.78
517.31
521.52
526.34
530.85
535.10
5392.66
542.99

b
1k
ib
1b
1lb
b
1L

. 237

(ft)

450.63
45B.00
456.34
453.64
450.49
444 .69
439.42
437.59
436.28
436.08
435.50
435.43
435.90
437.62
440,32
445,23
449,85
451.32
453.69
457.32
460,85
464 .50
462.46
474.32
479.21
483 .56
487.28
481.460
496 .34
500.65
504.46
508.53
512.:58
516.40
520.05
524.32
52B.%2
533.53
53B.04

1b

Earthquake Load, 1b
Surcharge Load, ib

CONNREFOWUWODWIWROW

0.
-206158.
205187.

wid
(£

MONOQWWWHMMNNOWWOHEONWWMEON

0
0.
5]
0

th
t}

.18
.09

X

1759.

4835,
9250.
8807.
1231.
6844 .
6205
1458.
1EGO.
2211.
1s11.
267.

3B.

-1114772.
0.
.00

R O N W W W oo U

Weight
(1k)

488.
855,
871.
17080.
15686.
99118.
19346,
38308.
23785,
14412,
102398,
191612,
23442.
81455,
E1250.
173815.
384860.
1941.
6797.
18605.
1£974.
13235.
3328,
€245,
106.
11862.
11207.
2270.
5839,
7065,
T936.
3938.
5855.
5072.
46585,
437.
1978,
90.
347.

.b-r:-qwqa\oqsmt—ﬂcq-hmwa\omw-.l\oquowmwmmmoowwmqu

0

0.
0.
1060223,

5454%,

Y

23
j£le

0o
00
18
1]

T

0D.00 -1028224.56

0
0

.00
G0

0
o

.00
.00

0.0
0.0
c.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

R

1114772.23

0.00

¢.00

0.00

0.00

1080080.88

213281.10

OO oCCOo0OO0DOOO0ODOoOOCO

Load Water
(1b) {1b)

R

1028224.96
0.00
0.00

13405.

264.
7974,
10265.
9633.
3043.
7454 .
&774.
3000.
3D087.
2B77.
2040.

564,

61.

WRRENONOOUOOVNG W

Normal
{1b)

936.
1672,
1451.
18245.
16756,
105875.
20605.
40801.
23975.
14608.
103216,
190859.
23362,
80547.
50679.
172181,
28099,
4125.
11488.
20408
19174.
16750.
7668,
10861,
358,
13412.
12646.
5213.
548,
8709.
8700.
5958.
6602,
5770.
515E,
1174.
2539.
271.

423,

5
3
1
2
2
0
2
4
4
5
5
1
7
9
1
1
1
o
3
-G
9
1
0
8
7
6
S
3
1
0
1
6
&
4
3
4
a
3
9

Angle

-90.
0
C.

[+1¢]

.00

00

396

78.
2357.
3034,
2847.

829,
2215,
2002.

486.

8lz.

BS0.

603.

i65.

18.

FOMUWmOUad, -]

Shear
{1b)

271.95
485.5
236.1
2568.7
2726.4
17226.9
3352.7
663B8.8
3901.0
4241.0
16794.3
31070.9
3801.3
1310E.8
B246.0
28015.5
£125.1
671.3
3335.2
-3
7
7
1
3
1
B
4
&
4
3
7
5
8
1
7
£
1
2
1

5924

[=1-1
4862 .
2226,
3153.

104.
3893.
3671.
1513.
2458.
2528.
2525.
1729,
1916.
1675,



Top Water,
Bottom Water,
Normal Force,

thear Force,

gurface No.: 2

Factor of Safety: 2.

(Ve s B R U S

Soil
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X

(fe}

86
85

91.
101.
115.
121.
144.
169,
176.
190.
221.
243.
251,
260.
267.
287.
305.
306,
306,
308.
311.
314.
316,
318,
321.
324.
327.
329.
331.
332.
333.
335.
337.
338,
342.
344 .
345.
346.

.66
.04

Resultant Forces

Weight,
EBarthquake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,

Shear Force,

Surface No.: 1
Factor of Safety:

W oW N

2R e
Bk o

Scil

PFHMNPPRRFEEPRB MDD

0

X

(£ft)

W43
W11

2

1b

1b
1b

248

(£t}

460.10
458.04
456.68
453.66
450.29
448.62
443.48
437.74
436.63
436,28
435,50
435.35
436.47
438.21
439.78
444.65

449.14

449.80
452,23
456.18
460.18
464.28
468.67
472,99
477,26
481.40
4B85.18
489.50
494 .35
499,12
E03.95
EQ8.69
513.33
517.64
521.80
526.46
531.2%9
535.10

1b
ib :
1b

1b :
1b :
1b :
1b

.250

(ft)

462,70
460.15
457.43
455.36
453,61
452.14
450.26
447,71
442.57
437.93
436.95
436.43
435.50
435.06

0

D
~173798
173864

wid
(f

oW = [
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(1Y)
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0.
-175505.
175611,

[ B B o B |

.00
.56
.93

th
t)

.26
.50
-3
.52
-G0
.64
.36
.20
41
.23
.55
LE1
.03
.97
.32
.68

02
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15 1 246.28
is 1 255.78
17 1 274.65
18 1 254.65
19 1 306.33
20 1 307.78
21 2 308.37
2z 2 308.74
23 2 312.38
24 2 315.88B
25 2 31B.97
‘26 2 321.25
27 2 323,91
28 2 326,43
29 2 328.81
30 Z  331.35
31 Z 334.42
3z 2 337.43
33 Z  3240.70
34 2 344.21
35 Z  347.65
36 2 349.40
37 2  351.15%
38 2 353.33
39 2 353.95
40 Z  355.80
a1 2 358.40
a2 2 260.39
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TITLE

Prine Edward County Landfill - Cell C
Section A-A'

Block Analysis with reduced refuse strength

UNITS

1111

OPTIONS
343111

110

PROFIL

17 &

5 450 65 460 3

65 460 BO 460 2
80 460 110 470 2
110 470 395 550 2
395 550 430 560 2
430 560 475 562 2
80 460 120 450 1
120 450 165 440
165 440 182 436
182 436 246 436
246 436 265 440
265 440 305 450
305 450 336 458
336 458 360 458
360 458 3585 450
395 450 407 448
407 448 445 446
SOIL

3

75 75 0 20 0 0 0
75 75 0 33 0 0 0
20 50 100 25 0 0O
BLOCK

207 5

80 459 119 445 0
120 442 164 435
165 439 181 435
182 435 245 435
246 435 264 435
265 439 304 443
305 449 335 457
END
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File:

Date:

Name:

Problem Title:
Description:
Remarks:

GeoSlope
Version 5.50

{c)1892-1996 by GEOCOMP Corp, Acton, MA

Licensed to Cumberland Geotechnical Consultants,

€1 \DOCUME~1\CGC\DESKTOP\GECSLOFPE\1647r . dat

Thu 12-16-:4,

15:25:35

Prine Bdward County Landfill - Cell C

Section A-A'

Block Analysis with reduced refuse strength

Inc.
i****‘k************************t*******i*************'ir*****‘k*******************
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INPUT DATA

*************i************************************'k***************************

* ek k

Profile Boundaries

Number of Boundaries:

Number cof Top Boundaries: &

LES & 2]

Boundary X-Left v-Left X-Right Y-Right 80il Type
(fr) (£t} (£t} (£t} Below Bnd
1 5.00 450.00 65.00 460.00 3
2 65.00 460.00 BC.DO 450.00 3
3 80.00 460,00 110.00 470.00 2
4 110.00 470.00 335.00 550,00 2
5 395.00 550.00 430.00 560.00 2
6 430.00 560.00 475,00 5€2.00 2
7 B0O.0O 460.00 120.00 450.00 1
8 120.00 450.00 165.00 440.00 1
9 les.00 440.00 182.00 436,00 1
10 182.00 436.00 246.00 436.00 1
11 246.00 436,00 265.00 440.00 1
12 2€65.00 440,00 305.00 450.00 1
13 305.00 450.00 336.00 458,00 1
14 336.00 458.00 360.00 458 .00 1
15 360.C0 458.00 3395.00 450,00 1
16 395.00 450.00 407,00 448.00D 1
17 407.00 448,00 445,00 446.00 1
Soil Paramasters
Number of Soil Types: 3
Soil Total Saturated Cohesion Friction Dore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Aingle Pressure Constant Surface
No. {pct) (poi} (psf) {deg)}  Param. (psf)
1 75.0 75.0 0.0 20.0 0.00 0.0
2 75.0 75.0 0.0 32.0 0.00 0.0
3 90.0 90.0 100.0 25.0 0.00 0.0

***********i‘********************"t***i’*****************************************

TRIAL SURFACE GENERATION

***********1{****************i‘****************************i‘********************

* ok Kk

Data for Generating Sliding Block Surfaces

Number of Trial Surfaces:

Box
Ne&.

20

KNumber of Boxes: 7
Segment Length: 5.00 It

X-Left
(fr)

BD.CO
120.00

Y-Left X-Ri

(1) (
459.0C 119
449.00 164

ght
ft)

.00
.00

Y-Right
(££)

449.00
439.00

Tk Kk *®



32 165.00 439.0 181.00 435.00 0.00
4 182.00 435.00 245.00 435.00 0.00
5 246.00 435.00 264.00 432.00 0.00
6 265.00 43%2.00 304.00 445.00 0.00
7 305.00 44%.00 335.00 457.00 0.00
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Surface No.: 1
Factor of Safety: 1.574

soil ¥ Y Width  Weight Load Water Normal Shear
(£t} (£L) (£L) (1b) (1b) (1b) {1b) {1b)
1 2 BB.45 460.61 3.40 562.8 0.0 o.¢ 1143.0 375.9
2 2 91.20 457.86 2.08 200.7 0.0 c.o 1855.8 610.7
3 1 92.598 456.21 1,50 810.2 0.0 0.0 1552.8 286.2
4 1 101.87 453.57 16.27 16742.0 0.0 0.0 17%76.4 3313.7
5 1 115.00 450.48 10.00 15691.1 0.0 0.0 16848.0 3105.7
6 1 140.02 444,60 40.04 101562.0 0.0 0.0 108050.5 20102.0
7 1 162.52 439,33 4.96 16903.1 0.0 0.0 18121.0 3340.4
B 1 171.54 437.24 132.03 49%121.5 0.0 0.0 52660.8 2707.3
9 1 160,04 2435.71 3.81 15823.2 0.0 0.0 15B5€.0 2822.8
10 1 213,39 435.34 62.79 22%884.¢6 Q.0 0.0 300485.7 E553%20.6
11 1 245.39 435.12 1.21 6638.3 0.0 0.0 6528.7 1203.5
12 1 250.53 436.13 9.06 45801.1 0.0 0.0 48972.0 2028.58
13 1 260.03 £38.22 9,94 55108.7 0.0 0.0 54280.2 10005.8
14 1 280.58 443.21 31.17 174576.5 0.0 0.0 171952.0 31&897.0
15 1 300.59 445.10 8.83 49522.7 0.0 0.0 45197.4 S06B. 8
16 s 312.22 451.03 14.44 B2026.B 0.0 Q0.0 B80834.2 14900.8
17 1 320.03 453 .44 1.17 6647.7 0.0 0.0 754%.85 146%.4
18 2 321.78 455.21 2.35 13109.0 2.0 0.0 13865.3 4583.2
18 Z 323.88 £458.72 1.81 9684.8 0.0 0.0 14482.2 4763.2
20 2 325.52 4£3.44 1.48 7446.9 0.0 0.c 1z2202.1 40132.2
21 2 328.01 467 .62 3.50 1€678.7 0.0 0.0 17846.3 E8E&.5
22 2 331.4% 471.21 3.46 15814.2 0.0 0.0 17018.1 £587.2
23 2 334.88 474.88 3.32 14504.2 0.0 0.0 1583B.6 5242.2
24 2 337.48 479.07 1.89 7773.4 0.0 0.0 11384.7 31744.4
25 2 340,19 483 .16 3.52 13576.0 0.0 0.0 14484.5 4763.2
28 2 342.34 487.40 0.78 2788.1 0.0 G.0 5BC3.8 19C8.8
27 2 343.76 4£92.15 2.07 6733.8 0.0 0.0 9449,1 3107.8
28 2 3446 .55 496.20 3.53 10635.2 0.0 0.0 11331.6 3726.9
28 2 350.02 458.80 3.40 95B6.2 0.0 0.0 10403.7 3421.8
30 2 353,11 503.71 2.78 7182.6 0.0 0.0 8676 .4 2853.7
31 2 356,22 507.61 3.44 8121.1 0.0 a.0 B767.6 2883.7
32 2 359,17 511.60 2.486 5234.5 0.0 0.0 §721.6 2210.7
33 2 362.12 515.58 3.44 64BB.5 0.0 c.C 7005.8 2304.2
34 2 365.44 519.32 3.21 5390.2 0.0 0.0 6028.7 1982.2
35 2 368,68 523.12 3.30 4822.0 0.0 0.0 5317.8 1742.0
36 2 371.85 526,58 3.01 3725.5 6.0 0.0 43209.3 1417.3
37 2 375.12 530.786 3.53 3617.5 0.0 0.0 3852.0 12866.8
3B 2 378.55 £534.39 3.33 2748.3 0.c¢ 0.0 3013.58 291.1
33 2 381.87 538.04 3.50 2172.3 0.0 0.0 2330.9%9 768.6
40 2 385,01 $41.896 2.592 1017.1 0.0 ¢.0 i272.0 418.4
41 2 386.920 546.00 1.18 153.5 0.0 c.0 250.8 B2.5
Regultant Forces
X Y R Angle
Weight, 1b : 0.00 -11218232,15 1121823.15 -90.00
Earthguake Load, 1b : .00 0.00 0.00 0.00
Surcharge Load, lb 0.00 0.00 0.00 ¢.00
Top Water, 1b : D.0o ¢.co 0.00 0.00
Bottom Water, lb 0.00 Q.00 0.00 D.00
Normal Force, 1b : +-213319.32 1058606.38 1079B85.44& 101.39
Shear Force, lb : 213371.%5 63216.77 222539.77 16.50
Surface No.: 2
Factor of Safety: 1.98B7
Soil X Y Width Weight Load Water Normal Shear
{fL) (ft) (£t} (1b) (1b) (1b) {1b) (1b}
1 3 79.84 459.92 0.32 2.4 0.0 0.0 14.90 1.3
2 1 Bl.52 459.03 3.05 338.0 0.0 0.0 424 .8 77.8
3 1 896.52 455,02 26.95 21206.0 0.0 0.0 22787.5 4173.7
4 1 115.00 450.63 10.00 15581.4 0.0 0.0 16743.5 3066.7



& 1 l140.02 444.60 40.0 J1862.0 2.0 0.0 10B285.,4 1688,
7 1 i62.52 439.33 4,96 16%803.1 .0 0.0 17837.7 2806.7
8 1 171.%54 437.24 13.0% 48%121.5 0.0 0.0 52302.3 8156.3
E 1 180.04 435,71 3.%1 15B23.2 0.0 0.0 15851.1 2471.9
10 1 213.39 435.34 62.79 299864.6 c.0 0.0 300393.5 4€845.2
11 1 245.38 435,12 1.21 6638.3 0.0 0.0 £564.0 1023.86
12 1 250.53 436.13 9.06 4%B01.1 0.0 0.0 49243.4 7679.3
13 1 260.02 438,22 2.54 55108.7 0.0 0.0 54€40.¢ 8521.0
14 1 280.59 443.21 31.17 174576.5 0.0 0.0 1730583.7 26593.3
15 1 300.5% 448.10 8.83 498%22.7 0.0 0.0 48535.7 TI24.9
16 1 312.22 451.03 14.44 B2026.8 0.0 0.0 B1350.5 12892.6
i7 1 320.03 453,44 1.17 £5647.7 0.0 0.0 8145.5 1270.3
18 2 321.79 455,21 2.35 13102.0 0.0 0.0 13725.0 4832.4
158 2 323.88 458.72 1.81 2684.8 0.0 0.0 13534.2 5131.5
20 2 325.52 463 .44 1.48 T446.8 0.0 0.0 11024.1 4378.5
21 2 228.01 467.62 3.50 16678.7 0.0 0.0 17411.8% 6284.9
22 2 331.49 471.21 3.46 15814.2 0.0 0.0 16557.4 €038.5
23 Z 334.88 474.88 3.32 14504.2 0.0 .0 15424.7 5E69B.7
24 2 3137.48 472.07 1.89 7773.4 0.0 0.0 10337.4 4172.5
25 2 340.159 483.16 3.52 13576.0 0.0 0.0 13978.5 5264.8
26 2 342,34 487.40 0.78 2788.1 0.0 0.0 3828.6 2219.8
27 2 343.76 452.15 2.07 £732.8 g.0 0.0 8320.1 3588.2
Z8B 2 346.55 4986.20 2.53 10635.2 c.0 0.0 10757.3 4288.5
29 2 350.02 439.80 3.40 8586.2 0.C 0.0 8776.4 4004,2
30 2 353.11 503.71 Z.78B 7182.6 0.0 0.0 7828.8 3419.9
31 2 356.22 . 507.61 3,44 8121.1 0.0 c.0 8111.5 3504.7
3Z 2 359,17 511.60 2.46 5234.5 0.0 0.0 5E708.9 2783.9
33 2 362.12 515.59 3.44 £488.5 0.0 0.0 6308.7 2963.8
34 2 3€65.44 BE19.32 3.21 5390.2 0.0 0.0 5238.4 2642.7
35 2 368.69 523.12 3.30 4822.0 c.C 0.0 4538.6 2432.8
36 2 371.85 526.98 3.01 3725.5 0.0 c.0 3410.5 2094.4
27 2 375.12 530.76 3.53 3617.5 0.0 0.0 3112.3 2004.9
3B 2 378.55 534,39 3.33 2748.3 0.0 0.0 2190.1 1728.2
39 2 381.97 £38.04 2.50 2179.3 0.0 0.0 1547.90 1535.3
40 2 385.01 541.56 2.5%9 1017.1 0.0 0.0 120.4 1110.2
41 2 385,890 546.00 1.18 153.5 0.0 0.0 +1127.0 5l1z.5
Resultant Forces
X Y R Angle
Weight, 1b Q.00 -1121823.15 1121823.15 -50.00
Earthgquake Load, 1b 0.00 0.00 0.00 0.00
Surcharge Load, 1b 0.00 0.00 o.00 0.00
Top Water, 1lb : c.00 0.00 0.00 0.00
Bottom Water, 1b : 0.00 0.00 6.00 0.00
Normal Force, lb : -156209.02 1051071.94 1065228.78 100.57
Shear Force, 1b : 196325.87 70751.21 208685.3¢ 192.82
BSurface No.: 3
Factor of Safety: 2.350
Soil X b4 Width Weight Load Water Normal Shear
(£L) (ft) (£t) {1b} {1b} {(1b} (1b) {1b)
1 2 B9.86 4€1.38 3.438 4%98.8 0.0 0.0 1737.8 1450.1
2 2 93,38 458.22 3.558 1644.4 0.0 0.0 4782.8 2482.1
3 2 95.52 456.28 0.74 494,35 0.0 0.0 806.3 460.2
4 1 97,60 454,88 3.41 2B07.0 9.0 0.0 3777.2 585.1
5 1 101.78 453.26 4.81 5152.3 0.0 0.0 5406.8 837.5
6 1 107.11 452,10 5.79 7348.7 0.0 o.0 7841.1 1214.5
7 1 115.00 450.23 10.00 158798.2 0.0 0.0 162943.2 2624.4
8 1 122.21 448.52 4.42 B249.8 0.0 0.0 8802.6 1363.5
9 1 144.71 443 .42 40.58 110554.2 0.0 0.0 117430.4 18185.0
10 1 168,14 438.14 6.27 22672.5 0.0 0.0 2408z.7 3730.2
11 1 176.64 2436.67 106.73 41B60.3 D.0 0.0 43236.7 6657.0
12 1 185.17 435.45 6.34 264B0.6 0.0 .0 27351.3 4236.5
13 1 217.17 435.16 57.66 280735.8 .0 0.0 280497.9 43446.9
14 1 246.74 435.33 1.48 B129.1 0.0 0.0 B122.2 1258.1
15 1 256.24 437.30 17.52 96884.0 0.0 0.0 95%63.8 14864.0
16 1 269.45 440.28 8.90 49689.3 0.0 0.0 49227.3 7624.9
17 1 285.45 445,25 31.10 175244.1 0.0 0.0 173972.5 26948.1
18 1 314.07 451,52 18.13 103028.¢6 0.0 C.0 1022B6.3 15843.3
12 1 323.25 454.29 0.24 1347.1 0.0 0.0 3336.6 516.8
20 2 323.89 456.71 1.03 5675.4 0.0 0.0 B225.,9 3524.5
21 2 325.52 460.81 2.23 1l642.4 0.0 0.0 149886.% 5532.7
22 2 328.40 464 .92 3.53 17580.5 0.0 0.0 18353.1 £532.8
23 2 331.82 468.58 3.30 15784.2 0.0 0.0 16944.3 €113.0
24 2 234.96 472.44 2.8 13574.2 0.0 0.0 18224.2 5600.4
25 2 337.58 476.68 2.27 9721.8 c.0 .0 12205.2 4700.8
26 2 3358.490 481.31 1.37 5453.7 0.0 0.0 7903.? 34189.1
27 2 341.36 485.87 2.56 5404.8 0.0 0.0 11067.4 4361.8
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344.
347,
342,
352.
354.
357.
360.
362.
365.
387.
370,
372,
374,
377.

Rasultant Forces

Weight,
Barthguake Load,
Surcharge Load,
Top Water,
Bottom Water,
¥Normal Force,

Shear Force,

Surface No.: 4
Factor of Safety:

Wo s ok WP

S0il
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248,
256.
268.
288.
317.
330.
332.
334.
336,
339,
341,
344.
347.
350.
354,
357.
350,
364.
366,
3s67.
369.
371.
374.
377.
378.
380,
383.
3Bs6.
388,

2.

482.
493,
498,
EQ2.
50&.
510.
514.
519.
gz23.
527.
531.
536.
540.
543,

461,
458,
456.
456,
456.
455,
455,
4£53.
452.
451.
450.
444.
435.
438.
437,
436,
435,
435.
435.
437.
439,
444.
452.
456 .
458.
462.
466.
470.
474.
479.
482,
486G .
490.
494.
497.
501.
503,
510.
514.
518.
523.
527,
532.
536.
540.
544,
547.

B =R W WR W WA W

-18965
18967

-

.24
.30
.42
-21
€67
.18
.71
.16
.85
.98
.62
.25
.58

oQoQ o

0.
1.
3.

X

.00
.00
.00
.00
0o
&5
10

Width
(ft)

w
OO W OO bR RWONN

le—-wowwmwuouwwwwwuHunwo

+ 42
.76
.78
.34
.64
.97
.94
.94
.82
.18
.22

.36
L31

.73
.28
.13
.85

.04
24
.14
41
.32
.44
.58
.51
.BO
.05
.28

L1628,
7i61.
S708.
37397.
7689,
5770.
60895,
2B20.
4353.
2052.
2495,

504,
93%,
233.

-1113105.
0.
0.
c.
o.
10462858,

66824,

HOWWLUNEVEFGAWMWRE WD

Weight
(1k)

278.
i0le.
423 .
2122.
1162,
4071.
48398,
2287.
1076,
1094,
14B29.
89376,
29517.
2298B.
233B3.
76%17.
80509.
165933,
5289.
55741,
37063,
187862.
143880.
4155,
12662.
11345.
s2B8.
16411.
8is54.
14046,
11574,
13470.
12152.
11772,
10723.
10472.
108.
5341.
4480.
4354.
8206 .
3232.
578.
2588.
858.
621,
55,

kn.t-l:nw-.l-.lmm\aqq-\lqr—-mt\)\nl\:wxo'\-J\nmul—-mem.b-hoomm-amlnwwphmmmpm»b

68

0.0 0.0
0.0 0.0
c.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
¢.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

R

1113109.77

.00

.00

.00

.00

1083334.49

201100.53
Load Water
(1b) (1b)

'OO::J.OF}.OFJDOPPOOOOOOOOODDDOOOODOOOODODOOOOODODDOOO

12052.
BEBD.
10083,
4874,
7901.
6193,
6020.
2825,
4088.
1645,
1964,
-166,
150.
-501.

Normal
(1b)

1350.
3061.
695,
2152.
1223,
4327.
5355,
5220.
1776,
1B0E.
15725,
94775,
31235.
24328,
23615.
78454,
gLiog.
165678.
$285,
95029,
35787.
187015.
143231.
5794,
14644 .
15420.
13322.
17631.
11650,
15298.
136E8.
143131.
12598,
123809.
11406.
10888,
-3085.
£401.
5220.
4810.
5119.
3238.
-1039.
20357,
=107,
-i58.
-287.

5
1
[
]
8
4
0
4
5
[
&
5
4
7
2
&
7
3
5
1
4
5
7
o]
5
8
3
7
o
8
9
B
3
9
2
2
S
2
7
1
4
7
9
9
1
7
7

4635

3653.
2068.

2516

3418.
2909,
2878.
1835,
2282,
1554,
1549,
1014.
1168.

714,

vb-cnl\.'lshl—'wms.lnh-widﬂ\l\j

Shear
(1b)

103z2.
1524.
101.
310.
657,
2194.
2479,
1993,
256.
260.
2271.
13686,
4510,
3513.
3410.
25510.
11742,
23926,
1340,
13723,
E312.
27007,
20684,

836

4819.
5276,
4693,
5890.
4228.
5242.
4786.
491E&.
4603,
4436,
4160.
4017.

134

2770.
2461,
2328.
2414,
1851,
703,
1563,
962
836.
315.

oqmql-qmwmumm-aml—-ocnwmyhuwuqmwmwmoomemqowmquowcmm



Regultant Forces

weight,
Rarthgquake Load,

Surcharge Load,
Top Water,
Botteom Water,
Hormal Force,

Shear Force,

Surface MNo.: 5

Factor of Safety: 2.

Soil

AVe e - B I« LRV, BV PYI S B 2

N
[ %)
e e N N N N S T T T R R €

X

{ft)

a7.
Sl.
S6.
95.
.49
.97
.70

101
104
108

116.
133.
.81
W62
1B1.
184.
215.
244.
248.
258.
281.
301.
305.
313.
315,
iis.
321.
323.
326.
3z28.
330.
332,
33g.
335.
33s.
338.
341.
344.
3a7.
345,
352,
355.
358.
361.
364.
366.

155
172

61
77
48
93

00
31

Resultant Forces

Weight,
Barthguake Load,

Surcharge Load,
Top Water,
Bottom Water,
Normal Force,

Shear Force,

Surface No.: 6

Factor of Safety: 2.

Soil

1 3

574

{(£t)

460 .38
458.74
457.51
455.61
454,02
452.57
451.67
450,23
446.01
440.832
£36.95
435,17
435.07
435.50
436.04
436.12
437.83
443.50
448,35
450.37
451.77
453.65
456.73
460.75
454.80
469.08
473.42
477.62
482,38
486,92
491,50
496.21
50G.73
504.38
E0B.80
512.83
£17.41
521.63
525.33
529,12
E33.14
537.46
£41.03

Y
(£t}

459.61

-20811
20614

0.
5.
E.

33,

~17007
17012

MRMMNWWHNHDWOGWENNMNNDOONWLPE WK NN HE @GO

0.
0.
3.

COo0

[=~ e lela)

X

.00

Width
()

1

.17

-1165781.
0.

0.

0.

0.
1l05774.
64007.

Weight
{1k}

537.
1945,
2641,
1434.
2078.
5742,
34B83.

15883,
50934,
57958,
57855,
7232,
24271.
262400,
20827.
26682,
76206,
1BES2B.
38465.
46168.
5878.
12449.
1B537.
12025,
16575.
5222,
13994,
B328.
2388,
9641.
1092,
6406 .
S067.
€907.
£888.
4375,
2108.
4177,
3382.
2568.
1522.
671.
182.

I—‘U1ml—'CﬂNU'li&U\U\D\HOmme—'WHhmNm\JN-Jm\Dﬂlleme-]LﬂmOwﬂ\ulb\J

-1049221.
0.

0.

0.

0.
592321,
569889,

Weight
{1b)

41.7

Y

&1
oo}
00
oo
0o
53
ag

¥

46

61

R

1169781.62

0.00

0.00

0.00

0.00

1124821.10

215854.56
Load Water
(1b) {1b)
0.0 0.0
0.0 0.9
c.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 6.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 .0
0.0 c.0
0.0 0.0
0.0 0.0
C.0 0.0
0.0 0.0
0.0 0.0
0.0 o.0
0.0 L.o
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
g.0 G.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 D.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
c.0 0.0
0.0 0.0
0.0 c.0
0.0 c.0
0.0 0.0
0.0 0.0
0.0 0.0

R

1049291.46

0.00

0.00

0.00

0.00

10067290.19

173408.58
Load Water
(1b) {1k
0.0 0.0

Normal
{1k)

2173.9
1975.6
4108.¢
2859.2
3044 .4
6l20.8
3655.1
i16846.7
6456259.9
£1489.2
61394.5
7250.7
24366.2
261767.5
20813.5
26618.5
75809.3
184955.7
38276.0
45341.6
7800.8
13B26.6
20116.3
1575%.0
18073.2
8708.3
15539.1
11335.1
35p8.9
11257.5
360.8
7240.2
6412.9
7412.7
7035.5
4862 .8
2163.8
3934.4
306l.8
2145.7
91s.7
~271.4
~380.7

Normal
(1b)

97.7

Shear
(1b)

1488.
1508.
2089.
1218,
430.
BES.
522,
2382,
913%.
8635,
B682.
1026,
3445,
37018.
6418.
3764,
10720,
26156,
E412.
G456
1103.
4421,
6444,
5258.
58B88.
3340.
51%8.
4055,
1947,
4034.
10685.
3131.
2716.
2988.
2885,
2294.
1560.
2041.
1804.
1555,
1220.
B97.
615.

mmquqowpoomwaqwmmuqmemmwquwmmwmqﬁmmmml—-m!—-

Shear
{1b}

70

.5
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81.
84,

115.
134.
156.
189,
178 .
182.
203.
236.
251,
259.
270.
250.
313.
322.
324,
327,
330.
333.
334,
336.
340.
342,
345.
347.
348.
350.
i54.
356,
3i58.
361.
364,
385,
3e7.
370,
372.
372.

Resultant Forces

Weight,
Earthquake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

surface No.: 7

Factor of Safety: 2.

O ok W

Soil

BRI NN R E 2 0 0 B R e e e N

(££)

g68.
a81.
83.
101.
115.
123.
145,
1ss6.
174,
185.
217.
247 .
257
2B1.
301.
306.
308.
3089.
311,
31z,
315.
316.
318.
320.

458.
457 .
454,
450 .
445,
440,
437.
435.
435.
435,
436.
436.
438.
240,
445 .
451,
454,
456,
453,
462.
467 .
471.
476.
480.
484 .
488 .
492.
497.
501.
505,
508,
513.
517.
521.
526,
530.
535.
539,
542.

1ib

460.
457.
456,
453.
250.
448,
443,
438.
437.
435,
435.
435,
437.
443.
448.
449,
450.
452,
456,
461,
4¢€5,
4€3.,
474.
478,

2.0
4.96

DOMNNHOWWOWLHEOWRNIWNKF P WLWN
LA A N
L

(=l =lte el
<
f=]

-1B7634.26
187714 .6%

Width
(£t)

.75

H N o
(=)
(o]

.43
.08
.00
.10
.90
.57
.43
.02
.98
.81
.19
.48
.52
.86
.53
.62
.37
.94
.37
-B7
.B%
.98

H o owm = W [
VW h b No OO g

(%)
MPOWMONRFREONGOW

273,
1476.
20202.
15661,
£6389.
52177.
35188,
29713.
4562.
189087,
125851.
26739,
62858,
5B472.
165451,
S8449.
50969.
13180,
17707.
17182.
9404.
5234,
12527.
14032.
9426.
11758,
73,
4B835.
9250,
BB07.
1231,
£844.
6206,
1458.
1B6O.
2211.
1611.
267.

mchowmwwm;-mmvhmmom.bmmm.x&omw—-mwrammmoowwmmp—'wm

-1114772.
G.

0.

0.

0.
1054664 .
50108.

Weight
(1b)

633,
917.
922.
16691,
i5820.
11i571.
107098.
3104,
5E192.
25082.
281093.
20822.
B3%267.
187459,
36922,
16225,
3003.
B936.
12430,
4627 .
15681.
2511.
7482.
11215.

WNOWORAH DI Wl WOO®m®DU O R E@N

R

1114772.23

.00

.00

.00

00

1071224.98

197103.47
Lozd Water
{1b) {1b)

OODOOOOOOOOODDDOOOOOQODO

POOOOOOOOOOODOOOODOODOOO
OOOODOODDODOOOOOOOO‘O‘O’O;J‘O

363.2
1515.2
21473.6
16647.4
705686
55223.%
37254.6
31038.7
4785.7
188517.6
125020.2
25659.0
62516.4
S8154.2
1655862.3
28159.7
7611.0
14488.4
198E1.%
15131.6
13622.2
8899.7
14756.8
15178.8
11540.0
12942.7
~3211.0
£838.5
9751.3
9124.1
787.0
5929.8
6187.0
1171.9
1685.1
18581.7
1071.¢
-148¢2.1
-4B4.2

Normal
{1b})

2161.
2457.
1491.
17768,
1684]1.
12319.
113z201.
9623.
E7220,
26004,
280552,
20784,
B3607.
186655.
38733,
leiaz.
5411.
12350,
16428.
g2E2.
17252,
4175,
10730,
12547,

U\\JW\DL\J\]HOLD\HLOMm,P-tH\DG\GJH\S\DDH\O

Z208.
2948,
2285,
D685,
7582,
5115.
4252,
654
25885.
37598.
3€60.
8584.
7985,
22788.
13478.
1045.
4480 .
61B7.
23=1°]
4541.
3254.
4841.
4552,
4097.
4362.
94.
27489.
3519.
3353.
1151.
2773.
2580.
1252.
1389.
1442,
1226,
549,

224.

HWI\J\DLAJ\]I—"-sJO»bMln\D)—‘NEJDJHO\\DI\JO}—’»QﬁMNU\MU‘lv&I—‘mmm\OU\I—

Shear
{1b)

1508.
1187.
204.
2438,
2311.
1690.
15537.
1320.
7853,
3569,
38511,
2852.
11475.
25618.
5041.
2215.
742.
3581.
5280.
3128,
5498,
2045.
3776.
4361.
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25 2 323.77 4B2.77 3.0 t1871.1 0.0 0.0 128%87.8 434
26 2 326.55 486 .B6 2.22 7327.5 c.o 0.0 951%5.4 3455.2
27 2 329.01 491.21 2.6%9 B110.0 0.0 0.0 9626.9 3484.6
28 2 332,04 495.16 3.38 9422.6 0.0 0.0 100z24.9 3588.7
28 2 334.34 498.43 1.22 308B3.2 0.0 0.0 4329.2 20B5.8
20 2 334.97 504.35 0.03 67.8 0.0 0.0 -3236.0 B8.3
31 2 336.66 5¢8.71 3.34 6241.7 0.0 0.0 6408.0 2634.7
32 2 340.01 51z.42 3.36 5580.7 0.0 0.0 5627.6 Z2428.7
33 2 342.43 516.66 1.47 2053.9 0.0 0.0 2107.7 1439.2
34 2 344,21 520.82 3.50 3%964.7 0.0 D.0 3704.2 1%20.8
35 2 347.96 £24.76 2,60 2381.6 0.0 0.0 2072.9 14%0.1
36 2 350.82 528.70 3.46 2318.8 0.0 9.0 1857.7 1433.2
37 2 354.08 532.60 2.73 1210.2 c.o 0.0 E47.8 1087.4
38 2 356.22 537.01 1.54 243.0 G.0 0.0 -1114.9 526.9
Resultant Forces
X Y R Angle
Weight, 1lb 0.00 -589263.76 955263.76 -50.00
Barthguake Load, 1b 0.00 0.00 0.00 0.00
Surcharge Load, 1b 0.00 0.00 0.00 0.00
Top Water, 1b : 0.00 0.00 D.00D 0.00
Bottom Water, 1lb : 0.00 0.00 0.00 0.00
Normal Forge, 1lb : ~150557.35 947886.87 955769.28 29.03
Shear Force, 1b : 150668.24 51376.90 1E59187.01 18.83
Surface No.: 8
Factor of Safety: 2.735
Soil X Y width  Weight Load Water Normal Shear
(ft) (ft) {ft) (1b) {1b) (1b) (1b) {1b)
1 2 88.05 460.63 3.18 488 .7 0.0 c.0 1915.1 1294.8
2 2 20.68 458,08 2.08 855.2 0.0 0.0 2294 .7 11231.2
3 1 92.46 456,34 1.49 871.6 0.0 0.0 1402.8 188.7
4 1 101,60 453.64 16.7% 1708B0.2 0.0 0.0 18114.90 2410.%
5 1 115.00 450.49 10.0C 156B6.8 0.0 0.0 18635.7 2214.1
& 1 139.65 444.69 35.30 £9118.3 0.0 0.0 165113.6 1398%.9
7 1 162.15 439.42 5.70 19346.0 0.0 0.0 20461.8 2723.3
B 2 170.18 437.59% 10.36 38308.0 0.0 0.0 40517.¢ 5392.6
S 1 178.38 436.28 5.9% 23785.5 0.0 0.0 23944.7 3186.9
10 2 183.12 436.08 3,53 14412.¢ 0.0 0.0 14614.8% 4388.0
11 1 196.50 435,50 23.23 102398.6 0.0 0.0 103084.1 13713.8
12 1 227.06 435.43 37.89 191612.3 0.0 0.0 191086.5 265432.4
13 1 248,14 435.90 4.29 23442.6 Cc.0 0.0 23378.3 3111.5
14 1 2587.64 437.62 14.71 8145%.3 0.0 0.0 Bl071.4 107%0.1
i5 1 269.59 440,32 9.17 51280.0 0.0 c.0 51008.5 6788.9
16 1 289.59 445.23 30.83 173815.1 0.0 .0 173421.8 230B1.3
17 1 308.38 4435.9% &6.77 38460.7 0.0 0.0 38373.8 5107.3
18 i 311.94 451.32 0.34 1941.9 0.0 0.0 4387.% 584.0
19 2 312.73 453.69 1.24 6797.7 0.0 0.0 10542.1 3E17.3
20 2 315.12 457,32 3.53 18605.1 c.C 0.0 20235.1 6095.3
21 2 318.56 460,25 3.35 16974.6 0.0 0.0 1B952.8 5767.0
22 2 321.60 464.50 2.74 13235.59 0.0 c.0 16376.2 5107.2
23 2 323.34 465.46 0.73 3328.3 0.0 0.0 6037.7 2485.2
24 2 324 .45 474,32 1.49 6249.3 0.0 0.0 2g0B.5 3451.2
25 2 325.21 479,21 0.C3 106.1 0.0 0.0 -3089.2 123.2
26 2 326.82 483.56 3.34 11862.6 c.0 0.0 1301%2.0 4247.6
27 2 330.24 487 .28 3.35 11207.4 0.0 0.0 12232.3 4046.2
28 2 332.29 451.60 0.74 2270.7 0.0 0.0 3402.8 1785.4
29 2 333.73 496.34 2.14 583%.0 0.0 0.0 7811.3 2863.0
30 2 336.23 500.65 2.87 T065.1 0.0 0.0 8064.8 2979.1
31 2 339.43 504 .46 3.53 7836.6 0.0 0.0 8209.4 3016.2
32 2 342.18 508.53 1.587 3938.4 0.0 0.¢ 4922.0 2174 .4
33 2 344 .85 512.68 3.36 5B855.0 G.C 0.0 &010.9 2453.3
24 2 348.18 516.40 3.31 5072.6 0.0 0.0 5140.3 2230.3
35 2 351.60 520.05 3.52 4695.7 0.0 c.0 4565.3 2083.1
36 2 353.57 524.32 0.41 437.2 0.0 0.0 ~-1401.3 555.4
37 2 355.11 528,92 2.67 1979.7 0.0 0.0 1607.7 1325.8
38 2 356.55 533.52 0.21 S0.4 0.0 0.0 -275B.5 207.9
39 2 35B.10 538.04 2.B9 347.4 0.C 0.0 -488.8 77%.6
Resultant Forces
X Y R Angle
Weight, 1b : 0.00 -1028224.96 1D28224.06 -90.00
Earthguake Load, 1b : 0.00 0.00 0.00 0.00

Surcharge Load, 1lb : .00 0.00 0.00 0.00




Top Water, 1b : 0; D.00 0.00 0.00

Bottom Water, 1lb : 0.vy 0.00 0.00 0.00
Normal Force, 1lb @ -153350.59 978432.14 890278.62 88.91
Shear Force, lb : 153388.76 49792 .82 161277.73 17.98
Surface No.: 2
Factor of Safety: 2.740
Soil X Y Width Weight Load Water Normal Shear
(£t) (£t} (fr) (1B} {1b) (1b) (1b) (1b)
1 2 B& .66 460.10 3.26 517.2 9.¢ 0.0 2018.4 1342 .4
2 2 89,04 458,04 1.50 558.8 0.0 6.0 1054.8 535.7
3 1 91.14 456.68 2.69 1420.4 0.0 0.0 1855.5 246 .4
4 1 i0l.z24 453 .66 17.52 17638.5 0.0 0.0 18769.4 2492.8
s 1 115.00 450.2% 10.00 15836.%9 0.0 0.0 168B52.3 2238.2
& 1 1z21.82 448.62 3.64 §751.8 0.0 0.0 71B4.8 954.2
7 1 144.32 443.48 41.36 11213%9.4 0.0 0.0 118563.4 15746.9
a 1 165.60 437.74 9.20 33818.4 0.0 0.0 35755.7 4748.9
4 i 176.91 436.63 5.41 21145.7 0.0 0.0 R1223.7 2818.8
10 2 190.73 436.28 22.23 933986.2 0.0 0.0 94741.0 2B264.2
11 1 221.81 435,50 39.55 195247.8 0.0 0.0 195968.4 26027.4
12 1 243.69 435.35 4.61 24874.5 0.0 0.0 24761.5 3288.7
13 1 251.01 436.47 10.03 54595.4 0.0 0.0 54526.5 7241.9
i4 1 260.51 438.21 8.97 49815.7 0.0 0.0 4985858.5 6581.8
15 1 267.66 439.78 5.32 28719.8 0.0 0.0 28565.2 3826.7
i€ 1 287.66 444,69 34,68 195535.5 c.0 0.0 195066.2 25907.5
17 1 305.51 449,12 l.02 5781.5 6.0 0.0 5767.6 766.0
18 1 306.15 445.80 0.26 1461.0 0.0 0.0 3984.8 52%.2
19 2 206.74 452.23 0.93 5087.9 0.0 0.0 cg4s5.1 3024.9
L 20 2 308.63 456.18 2.84 14841.9%8 0.0 0.0 18e088.8 5534.1
21 2 311.62 460.189 3.13 1558B5.9 0.0 0.0 18025.8 5518.0
22 2 314.48 464.28 2.59 12267.6 c.0 0.0 15591.0 489%5.5
23 2 316.85 468.67 2.15 9574.9 .0 0.0 13247.1 4297.0
24 2 319.24 472.99 2.84 11B77.8 0.0 0.0 14298.2 4585.6
25 2 321.83 477.26 2.33 8137.1 0.0 0.0 12028.2 3585.8
25 2 324.69 481.40 3.18 11665.2 0.0 0.0 131El.8 4272.6
27 2 327.96 485.18 3.36 11587.0 0.0 0.0 12673.5 4150.5
28 2 32%.98 489.50 0.69 219%.3 0.0 0.0 3306.9 1757.2
29 2 331.12 454,35 1.59 2489.0 0.0 0.0 €475.2 2568.7
30 2 332.63 499,12 1.43 3583.7 0.0 0.0 5101.¢6 2215.8
31 2 333.51 503.895 1.13 2448.6 0.0 0.0 32B5.4 1751.7
32 2 335.45 - 508.69 1.52 3571.3 0.0 0.0 43B83.8 2032.4
33 2 337,31 513.33 1.79 2756.7 G.0 0.0 318%.1 1727.1
34 2 332.74 517.64 1.06 38¢7.1 c.D 0.0 38g64.2 1899.6
35 2 342.48 521.80 Z.43 2454 .4 0.0 0.0 2335.7 1509.1
36 2 344.01 526.46 0.63 437.4 0.0 0.0 -1230.6 587.8
37 2 345.18 531.25 1.73 612.8 0.0 g.0 ~415.7 806.0
3B 2 346.60 535.10 1.08 106.8 0.0 0.0 -73¢.0C 383.7
Resultant Forces
X Y R Angle
Weight, 1lb 0.00 -989510.76 $89510.76 -90.00
Earthguake Load, 1lb : 0.00 .00 0.00 D.00
Surcharge Load, 1lb : 0.00 0.00 0.00 0.00C
Top Water, 1lb : .00 0.00 0.00 0.00
Bottom Water, 1b : 0.00 0.00 0.00D 0.00
Normal Force, 1lb : +~158453.25 237894.13 951184 .56 29.589
Shear Force, 1lb : 158458.31 51616.63 166691.31 18.04
Burface No.: 10
Factor of Safety: 2.753
Soil X Y width  Weight Lead Water Normal Shear
{ft) [ {££) (1b} (1b} (1b) {1b} {1ib}
1 2 81.48 450.03 1.28 45.0 0.0 0.0 163.2 292.2
2 2 g2.33 459,57 0.42 38.4 0.0 0.0 209.1 160.4
2 1 84,13 457.83 3.17 842.3 0.0 0.0 1346.0 178.0
4 1 ge.21 456,27 5.00 2423.9 0.0 0.0 2426.5 320.8
5 1 100.36 453.87 19.2% 18538.2 0.0 0.0 1%666.1 2600.4
[ 1 115.40 450.50 10.00 15674.8 0.0 0.0 168285.4 2198.7
7 1 136.85 445.31 33.8% B1l884.5 0.0 0.0 865%72.6 11500.1
g 1 15D.45 440.02 11.11 236544.0 0.0 0.0 38874.2 5113.8
g 1 171.43 437.26 12.86 4B8221.9 0.0 0.0 5i032.8 €747.9
10 1 179.83 435.75 4.14 16712.5 0.0 0.0 1674B.7 2214.6
11 1 205.29 43%.36 4£.58 214460.8 0.0 0.0 214925,7 28418.9%
iz 1 233.45 435.50 %.75 50548B.% 0.0 0.0 50124.1 6629.1
13 2 245,81 438,77 214,87 80106.7 0.0 0.0 7B205.6 22827.1
14 1 257.12 437.83 7.65 42076.4 9.0 0.0 41731.2 55i18.0



15 1 262.97
ie 1 277.84
17 1 227 .84
18 1 308.56
19 1 312.47
20 2 313.78
21 2 316.04
22 2 317.70
23 2 318.80
24 2 321.29
25 2 324.02
26 2 326.16
27 2 327.92
28 2 328.56
29 2 3229.37
30 2 331.92
21 2 235.42
32 2 338.68
33 2 341.89
34 2 344.78
35 2 347.64
36 2 350.73
37 2 353.14
28 2 354.47
39 2 356.36
40 2 358.04

Resultant Forces

Weight,
Earthgquake Load,
Surcharge Load,
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o ATLANTIC GEOTECHNICAL SERVICES INC'
" 10971 Richardson Road PO :
- . Ashland, Virginia 23005 - :
- _' Phone (804) 550—2203 *FAX (804) 550-2204

'PROJECT MEMORANDUM =~

. DATE: November 17, 2000

10 3 Jack Anders
EE DN _Resource Internatlonal Ltd

| FROM - Michael O. Noggle P.E. _
LT _Atiantlc Geotechmcal Servrces,

- REFERENCE: Stablhty Analyses Results
. . Prince Edward County Landfill Closure
- Prince Edward County, VA
"~ AGS Project No. RG00-723
- Resource PN 90094.16

“As requested AGS performed stabrhty analyses on the five (5) landfrll sections using the .
*  material data provided by Resource. Slope stab1hty analyses were performed using a computer

~ aided slope stab1hty program (STABL/G) developed 0r1g1nally by Purdue Un1vers1ty as PC
STABLSM o : _ LT

'.IngutDat .-

o '_Fwe cross sectrons through the proposed landﬁll were provrded by Resource. Materlal

- : : _property data prov1ded by Resource and used in-our analyses 15 as follows:

L - -0 e Anglecof Internal
- Material Typ aturates esion (c); psf' | Friction, °
Waste -~ | 46.0 108.7 - 150 _ o300 .
- Soil . 1040 | 1240 | 0 T 36




s _- : Resource International, Ltd a o _' November 17, 2000
-_V’__'-:AGS PTOJCCI No RGOO 723 R e B A Page 3

.y 7 Cap and Lmer Stablhtv .

B Analyses were performed on the factor of safety agamst shppage between eap and liner layers
- Based upon our review of the 11ner and cap slopes, it ‘appears both range from about 3 to -

~ 4-horizontal to 1-vertical. Based upon s1mp11ﬁed translauonal analyses the followmg was
‘calculated: ‘

_ Matenals B Tt TR Range meFactor of Safety

Geotextﬂes to Soil o o _ : 1.9t02.5 '
Geotextiles to Geomembrane . 0 20t027
Geotextiles to Drainage Layer- o L 1.7t023"

| Geomembrane to Clay Liner 2 - B 14019

- | Drainage Layer (Internal) . L ' L 171023
Clay Liner (Internal) * = o S l4+4+tol. 9+
- * Note: ~ * Does not COIlSIdeI‘ cohesmn component of soil strength wluch would mcrease O

B the factor of safety

_We hope thls prov1des the mformamon needed on thls tOplC Please call if you have any
'questlons IR - SRR

 MON/eab

Attachments




. @RESOURCE  MEMORANDUM

TO: - Mike Noggle

FROM':_ o Jack Anders
"DATE: 21 August 2000
RE: . Prince Edward County Landﬁll
PN:  90094.16
cc:

As we discussed today, our initial plan was to perform the slope stability analysis, and h_ave you

provide a peer review. Since we have different computer programs, | understand that your

analysis would essentially be duplicating our cross-sections in your program. Therefore, in order -

. to make best use of our time and resources, [ would llke you to perforrn the stablhty analysm I
" beheve I need the followmg : ' ' '

Both st'atic' and s'eismic analysis' for all rotatiofial eind sliding wedge analysis. The coefficient
of theral acceleration is 0.21 (Algermissen).. If we can justify using one-half to one-third of the
_ ' peak coefficient, please cite. Use areduced coefficient only if stability is unacceptable under full :

3 '.selsmlc condmons Mmlmurn FS=1.5 for static, and 1.2 for selsmic '

Check the twe sections I have noted on the attached matenals Note that Sectlon | has a two-
phase con51derat10n If any other section locations seem. 1mp0rtant to you please evaiuate them
If any sectlons can be dlsreﬂarded please note a.nd do S0.- -

3, _,'Check both rotatioﬁa_l m_ass failure; and sliding we_dge failure. Check sliding wedge failure for
* the landfill mass sliding on the liner system, and for the cap system on the completed landfill. I

" ‘have attached a base grade plot, and a mylar overlay showing 3:1 final grades (1’11 need these”

' returned. ) [ have also attached sketches of the linet and cap systems, cross-sections of the. ﬁve o
1ocat1ons prevmusly descnbed and a hst of matenal strength and design parameters

I would_ 1i1_<e to see thisématlysis as soon_ as'poSsible, _hopefully before the end of the rn_o'rit_h_.?'

- Please call me if there are an'_y' questions.
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APPENDIX 2-G
FACILITY LIFE ESTIMATE
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Prince Edward County Sanitary Landfill

Life Estimate Calculations

Compaction Density 1,200 Ibs/cy
Intake Rate 175 ton/day

Acreage | Gross Airspace Liner Cap Daily Cover | Waste Volume | Waste Volume | Cell Life
Unit (ac) |Remaining (cy)| (cy)* (cy)** (cy) (2%)*** (cy) (tons) (yrs)t
Cell E 3.46 206,568 0 19,537 4,131 182,899 109,740 2.0
Cell F 3.44 391,802 8,325 19,425 7,836 356,217 213,730 3.9
Total 6.90 598,370 8,325 38,962 11,967 539,116 323,469 5.9
Compaction Density 1,200 lbs/cy
Intake Rate 225 ton/day

Acreage | Gross Airspace Liner Cap Daily Cover | Waste Volume | Waste Volume | Cell Life
Unit (ac) |Remaining (cy)| (cy)* (cy)** (cy) (2%)*** (cy) (tons) (yrs)t
Cell E 3.46 206,568 0 19,537 4,131 182,899 109,740 1.6
Cell F 3.44 391,802 8,325 19,425 7,836 356,217 213,730 3.0
Total 6.90 598,370 8,325 38,962 11,967 539,116 323,469 4.6
Compaction Density 1,200 Ibs/cy
Intake Rate 300 ton/day

Acreage | Gross Airspace Liner Cap Daily Cover | Waste Volume | Waste Volume | Cell Life
Unit (ac) |Remaining (cy)| (cy)* (cy)** (cy) (2%)*** (cy) (tons) (yrs)t
Cell E 3.46 206,568 0 19,537 4,131 182,899 109,739.50 1.2
Cell F 3.44 391,802 8,325 19,425 7,836 356,217 213,730 2.3
Total 6.90 598,370 8,325 38,962 11,967 539,116 323,469 3.5

t Life estimates are as of December 14, 2021

* Base liner is 1.5' thick

** Cap Section, not including intermediate cover is 3.5' thick
*** Daily cover includes the intermediate cover layer

11/15/2027

7/22/2026

5/28/2025



Prince Edward County Landfill - Permit 584
Waste Generation Estimates

Cummulative

Gate Landfili Landfill
Year Tons Tons Tons
1997 20,460 20,255 20,255
1998 20,580 20,374 40,630
19699 24,000 _ 23,760 64,390
2000 29,200 28,908 93,298
2001 29,784 29,486 122,784
2002 30,380 30,076 162,860
2003 30,987 30,677 183,537
2004 31,607 31,291 214,828
2005 32,239 31,817 246,745
2006 32,884 32,555 279,300
2007 33,542 33,206 312,506
2008 34,212 33,870 346,376
2009 34,897 34,648 380,924
2010 35,695 35,239 416,163
2011 36,307 35,943 452,106
2012 37,033 36,662 488,769
2013 37,773 37,396 526,164
2014 38,529 38,143 564,308
2015 39,299 38,906 603,214
2016 40,085 39,684 642,899
2017 40,887 40,478 683,377
2018 41,705 41,288 724,664
2019 42,539 42,113 766,778
2020 " 43,390 42,956 809,734
2021 44,257 43,815 863,549
2022 45,143 44,691 898,240
2023 46,045 45,585 043,825
2024 46,966 46,497 990,322
2025 47,9086 47,427 1,037,748

Rate of annual tonnage increass! 1.02

Rate of annual tonnage diversion: 0.01



APPENDIX 2-H

SOIL BALANCE AND DAILY CELL
CALCULATIONS




Prince Edward County Sanitary Landfill
Calculations of working face size, daily cover soil volume, and site life for landfills

Calculations of working face size and daily cover soil volume

**NOTE: Please enter data only on the shaded areas as appropriate. |:| Data entry (primary) |:|

Assumptions:
1. Waste density, 'y = | 1,200 |lbs/cy = 0.60 |tons/oy L 0.60 tons/cy
2. Waste lift height, D,, = 10 ft. D, = 10 ft.
3. Daily cover thickness, t = 6 inches (compacted) t. = 6 inch.
9 inches (loose) = 9 inch.

(a) For Intake Rate of 750 tons per day

W, = Daily waste intake rate = upper value of the range = tons/day

V4w = daily volume of waste = W, /7y = 500.00 cy = 13,500.00 cubic ft.
A,, = maximum area without cover = V,,,/D,, = 1,350.00 [square ft.
SA4 = maximum daily surface area of working face (SA; = A,, + (2 x D, x Awm)) = 2,084.85 square ft.
V4. = volume of compacted daily cover soil = SA; x t, x 1t/ 12 inch x 1 cy / 27 cft = 38.61 cy/day
V4o = volume of loose daily cover soil = SA; x t;x 1t/ 12 inch x 1 ¢y / 27 cft 57.91 cy/day
Volume of compacted cover soil requirements for 3 days = V4. x 3 = 115.82 |cy/ 3 days
Volume of loose cover soil requirements for 3 days =V ,x 3 = 173.74 |cy/ 3 days
Waste to Daily Cover Ratio =V,,/V,. = 12.95 = 13 :1

1/26/2023 Pagelofl



Job: Prince Edward County Sanitary Landfill
Job Number: 2223133.02 Phase 01

Calculated By: DWT Date: 12/23/2022
Revised By: Date:
Subject: Queuing Analysis
Sheet: 1 of 2
(Working Face)
Given:
Maximum Waste Intake = 300 tons per day
Waste Delivered in Trailers = 15 avg tons per truck
Work Day (worst case) = 8 hours
Provided Queuing Distance = 760 feet (Not including the working face)(from the working face to the scales)
Maximum Waste Intake
Peak hourly usage = 20% of maximum daily intake = 60 tons per hour (tph)
Loads per hour = 4 trucks arriving per hour = 15 minutes
Typical processing time = 15 minutes per load
Number of loads processing at a time = 2
Maximum Waste Intake
Average hourly usage = 12% of maximum daily intake = 36 tons per hour (tph)
Loads per hour = 2 trucks arriving per hour = 25 minutes
Typical processing time = 15 minutes per load
Number of loads processing at a time = 2
End Maximum Vehicles
Arrival Begin Processing in Queue
Vehicle Time Processing Time Time Not Processing
1 6:00 6:00 6:15 0
2 6:15 6:15 6:30 0
3 6:30 6:30 6:45 0
4 6:45 6:45 7:00 0
5 7:00 7:00 7:15 0
6 7:15 7:15 7:30 0
7 7:30 7:30 7:45 0
8 7:45 7:45 8:00 0
9 8:00 8:00 8:15 0
10 8:15 8:15 8:30 0
11 8:30 8:30 8:45 0
12 8:45 8:45 9:00 0
13 9:00 9:00 9:15 0
14 9:15 9:15 9:30 0
15 9:30 9:30 9:45 0
16 9:55 9:55 10:10 0
17 10:20 10:20 10:35 0
18 10:45 10:45 11:00 0
19 11:10 11:10 11:25 0
20 11:35 11:35 11:50 0
21 12:00 12:00 12:15 0
22 12:25 12:25 12:40 0
23 12:50 12:50 13:05 0
24 13:15 13:15 13:30 0
25 13:40 13:40 13:55 0
26 14:05 14:05 14:20 0
27 14:30 14:30 14:45 0

2022_1223 Queuing Analysis.xls



Job: Prince Edward County Sanitary Landfill

Job Number: 2223133.02 Phase 01

Calculated By: DWT Date: 12/23/2022
Revised By: Date:
Subject: Queuing Analysis
Sheet: 2 of 2
(Scalehouse)
Given:
Maximum Waste Intake = 300 tons per day
Waste Delivered in Trailers = 15 avg tons per truck
Work Day (worst case) = 8 hours
Provided Queuing Distance = 620 feet (Not including the scales)(from scales to the last driveway on the landfill access road)
Maximum Waste Intake
Peak hourly usage = 20% of maximum daily intake = 60 tons per hour (tph)
Loads per hour = 4 trucks arriving per hour = 15 minutes
Typical processing time = 10 minutes per load
Number of loads processing at a time = 1
Maximum Waste Intake
Average hourly usage = 12% of maximum daily intake = 36 tons per hour (tph)
Loads per hour = 2 trucks arriving per hour = 25 minutes
Typical processing time = 10 minutes per load
Number of loads processing at a time = 1
End Maximum Vehicles
Arrival Begin Processing in Queue
Vehicle Time Processing Time Time Not Processing
1 6:00 6:00 6:10 0
2 6:15 6:15 6:25 0
3 6:30 6:30 6:40 0
4 6:45 6:45 6:55 0
5 7:00 7:00 7:10 0
6 7:15 7:15 7:25 0
7 7:30 7:30 7:40 0
8 7:45 7:45 7:55 0
9 8:00 8:00 8:10 0
10 8:15 8:15 8:25 0
11 8:30 8:30 8:40 0
12 8:45 8:45 8:55 0
13 9:00 9:00 9:10 0
14 9:15 9:15 9:25 0
15 9:30 9:30 9:40 0
16 9:55 9:55 10:05 0
17 10:20 10:20 10:30 0
18 10:45 10:45 10:55 0
19 11:10 11:10 11:20 0
20 11:35 11:35 11:45 0
21 12:00 12:00 12:10 0
22 12:25 12:25 12:35 0
23 12:50 12:50 13:00 0
24 13:15 13:15 13:25 0
25 13:40 13:40 13:50 0
26 14:05 14:05 14:15 0
27 14:30 14:30 14:40 0

Conclusion: Maximum vehicles in queue will be 0 trailers. At 75 feet length per truck, will need 0 feet for queuing length, which is less than the 620 feet

provided

2022_1223 Queuing Analysis.xls




Typical Landfill EQquipment, Personnel, Working Face Size, and Weekly Cover Soil Needs By Daily Intake Rate

Range of Daily Equipment Three Days
Intake Rate Equipment Type and Use Operating Personnel Surface Area of Cover Soll
(tons/day) Units per Working Face (sf) Needs

Shift (cubic yard)
0-325 Dozer (spread refuse and cover, compact waste, berm Site Manager: 1 Lift Height= 10’ 190 cy
construction) (backup equipment) Operators: 1 SAWF = 1,500 sf
Compactor (spread, compact waste and cover material) 1 Laborers: 1
Scraper pan (haul cover material) 1
Loaders (optional)
325-650 Dozer (spread refuse and cover, compact waste, berm 1 Site Manager: 1 Lift Height= 10’ 340 cy
construction) (backup equipment) Operators: 3 SAWF = 3,000 sf
Compactor (spread, compact waste and cover material) 2 Laborers: 1
Scraper pan (haul cover material) 1
Loaders (optional)
650-1,000 Dozer (spread refuse and cover, compact waste, berm 1 Site Manager: 1 Lift Height= 10’ 490 cy
construction) (backup equipment) Operators: 3 SAWF = 4,500 sf
Compactor (spread, compact waste and cover material) 3 Laborers: 1
Scraper pan (haul cover material) 1
Loaders (optional)
1,000-1,350 | Dozer (spread refuse and cover, compact waste, berm 1 Site Manager: 1 Lift Height= 10’ 640 cy
construction) (backup equipment) Operators: 3 SAWF = 6,100 sf
Compactor (spread, compact waste and cover material) 3 Laborers: 1
Scraper pan (haul cover material) 1
Loaders (optional)
Notes:

1. Compactor(s) will be CAT 826 or equivalent. Dozer(s) will be CAT D5, CAT D8 or equivalent. Track Loader(s) will be CAT 963 or

equivalent. Rubber Tire Scrapers will be Terex TS14B or equivalent.
2. Equipment and manpower needs are based on operating Daily during an 8 hour shift.
3. Intake Rate reflects in-place compacted volume.
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ATTACHMENT VI

APPENDIX 1
General Cell Construction Quantities
Design Calculations

PRINCE EDWARD COUNTY SANITARY LANDFILL
PRINCE EDWARD COUNTY, VIRGINIA

P.N. 90094.18

April 2013



Prince Edward County Landfill - Permit 584
General Cell Construction Quantities

Units Cels A& B CellC CellD CellE CellF
Ac 7.7 3.35 3.52 3.46 3.44
Excavation, topsoil cy 11,492 4,145 3,548 3,463 3,403
Excavation, soil cy 211,614 79,021 34,402 55,342 54,151
Fill cy 18,207 23,957 8,448 4,935 17,551
Clay Liner cy 24,845 10,809 11,358 N/A N/A
GCL sf N/A N/A N/A 16,746 16,650
Geomembrane Liner sf 37,268 16,214 17,037 16,746 16,650
Cushion Geotextile sf 877 16,214 17,037 16,746 16,650
Leachate Drainage Layer cy 18,634 8,107 8,518 8,373 8,325
Filter Geotextile sf 37,268 16,214 17,037 16,746 16,650
Leachat Collection Pipe If 900 N/A N?A N/A N/A
8-inch
Leachate Collection Pipe If 3,400 1,735 1,695 1,794 1,472
6-inch
Sideslope Riser If N/A 200 N/A N/A N/A
Pump ea N/A 1 N/A N/A N/A
Gravity Pipe If 465 N/A N/A N/A N/A
Force Main If N/A 1,500 N/A N/A N/A

Manholes ea 2 4 N/A N/A N/A



.

APPENDIX 2=J __
CLOSURE CAP SYSTEM DESIGN




RESOURCE
INTERNATIONAL, LTQ B

"POST OFFICE BOX 6160
ASHLAND, VIRGINIA 23005 -
(804) 550- 9200

*111111~

J0B ]?;C

éi%tf ALT Gdr'? %3\! STEM

T

SHEETNO, ___

7]

: aAer

# /6“%

. cALcuu.'Teoay
CGHECKED BY

g

" BCALE

© . DATE-

«, elasd,

| ,ﬁiﬂrf}é«'f?ﬂﬂﬁﬁ?’é c::«#f" fsy' _T‘EVF

. -n-r
!

c:e*—zc.: A i&

T P..__.;p,,“ﬁ

._.,\ —-

7PN N

e ,w}__

: i!-"

T «,,._._. .H.....___.Hw- L
- T

H

ey et

i 1_ rar %ﬁw sfmg*sgs*'

}_.__}- .“_

—
ﬂ— A

k4
a

mé§»§_1°’

S wmﬁ (5g;¢gﬂ(m@{) &‘o
WW{},» N—/nmf ( w )@an )

e Dy e

)"'

’i!

/i‘; FzF (“’;&72*.

f% S&‘,M /}

"‘t{:‘\f

;ﬂ’»

-..n\_.?m-ox
1%

i

Lﬁjﬁt;_. M b

E
f
i

STUSTEE SRS PO )

'afw\ -"%, %%7 w/Fr

+ Neg. Rof, Tﬂé mvz—:ﬂ—lf sTAaLE

b fr

r oo o 3 7P .
o P, YR ) 1 . . : = . f Y H domr o ‘: oo e -
Uik Rea el ENESN NN
T ; ! rey 5 g : G B ;,.,;;--, --_.T.. t......._... i tredioms o2 ]
;;@agmppségvg i :?:7-—-.,.-_ "L_—-;" P f"‘i’*f cdndiper b
RN PR IS o I BE I B B N N [ T
S Tttn et R S 5 s et - i D o P T
SEE YUY RS ) L] % SSUNE P &
isbster o 44 L gLk s Db
: ‘&W&ﬂé%ﬂl& 1L i I SN EENE
: f iy - " t & o i - J, --in.. -.- !— ,Y_‘,:‘_.“ . ; : - ‘;“_‘“s-
T 00 0 0L O G R O 0 N
.:; - — l' - "h"'—'f._:':‘."',"; e : --;-—-»—‘A }-—m - ‘; . -
T zx%aox,%o) sa“éwué/f:r O O S I 0
| ;f-g : LA Py
. -..u-‘_., . ,; ""’i P I S S Jo ol e G‘M‘,._,___....._..
BT Ngm esgm‘fs;ma x'r*fi o&» L RET N
_._.,J £ 7o e, LT

Lo 13
et

i
N
¢
H
i
3
3
i
i
i
;




POST OFFICE BOX 6160 -
ASHLAND VIRGINIA 23005
(804) 550-9200 ... ..

RESOURCE

INTERNATIONAL, LTD.

oo _FEC. S?‘%S’ ALT CAP f\/STé‘M

: o -'-,a
SHEETNO, - - OF __ ’-:}

CALCULATED BY 5} C*ﬂf _DATE

i{T} /;;“SL —

CHECKED BY DATE _-:

R éCALE

R

b

KT

£ : -

”""‘?f;rNCE' Ei>f‘7 N F;/ rs Héﬁluaﬁb ONQE{I[D

t
i

- ..._.,-.. rrande, et e

[

M,

2N 2..-—@%-&19}2_@ Tfi
- L.

121,065 usz
B)

: ra?at’;i.%ﬁ

Sl LeFr |

';%f'ff,}‘f}"‘?! i,

-5

N §
2P
?

_’_!_3

/{-T—-!'

Ys

L ¥
\J
P

M1

| T Heten W“Pﬁcﬁ} AR ':-«Fra.‘;??':srf?&%_gé er 1 RN
1 eince Bl Lk il eb B b2ich deler | L
|2 PDETPTE S e

(1403

fedo Lt o

A il
: ; i
. . . — - i A

5* f;"i’é", G112

I

m__r.ﬂ...a —

. ;L_gecﬁﬁ_syhsrem' lé

_-:..‘,..,.__.__,

ot "T B
i

A

' 2

3

B -\.-u-.x

sézF* W%M SRR ;__:__‘;_-;d;_;,;;“;‘;; B I

N LR RTINS

T N b T

¥ coNSqufL

,".._g.“ LA — . P A T PR —.....h..'.g

M\}cm # 'éeorww“ :

Q— Geacwposrrg D&MM’[@Q NE—"T > o m L&/FT
| UDfE GEDMEUBLANE ¢

7z>r)4«,- 222 us/m"

e A

et e e it e e

. - . M ! . - { H v H
£ ‘ - s sl At L u...t.rf.ﬂ.L_....-. .._.,4.- -._‘ H..L-».r.ﬂ‘ 1-’»«_‘—:.__,- . i

SRiAt



RESOURCE

INTERNATIONAL, LTD.

“POST OFFICE BOX 6160
el ASHLAN'D VIRGINIA 23005

F%‘ci;gE’s‘K AL:r m#svmm

CALCULATED BY

- smeerno, B I e

DATE _Eff Q‘»‘

CHEGK_ED Y

C  DATE

(804) 550-9200 ;

C osCALE -

iy

| (%30

Wi C&:,

NE Pati K} 1Py
T

vt

I E

sETFsF '2,0 = = é?ﬁﬁf?cr‘ | nE .
A , ] el b
TT T U T INEEEEN
RENZEECPES RSN
'—'1 - .‘; ‘. T i 7 .I .‘ ‘h‘;‘.;‘*—jlsl, Cint
o7 Ao ([ Aeoa]\ = 230"

B SﬂA{'mé zé’ET;

wp» széﬁ?“aﬁ Qazc/

E I Py

(Lsfmcmsﬁr) kR




& RESOURCE B "’““‘T‘*’“‘if"m :

... == INTERNATIONAL, LTD." " jycuicnor QC”A - =T
. .= POST OFFICE BOX 6160 . " .

ASHI.AND vmemmzaoos _ CHECKEDSBY . . = . OATE_.. -

(804) 550-9200 - e R SOALE T . - _(

s Caume/l/ AT D ééﬁ*ﬁeﬁfé; N N P

Ll 2700, LB. ?N A | B xzo;?; ﬁff‘rf«éf:z IR

"-".'%“T“"“f"l‘"’éﬂ?g?&Qéﬁ:?@;ﬂﬂ@?? ZHEOIeE Ll b

— = %l 7 ! - | 7 -

A, ! AoTrpi of_ V2! &Ft &:zw-?ﬂas:)f{.f / ?ﬁ%’f‘@}*—j‘-'\
3 ) T

!
i
{
br
R

-~

L o0 b | N
&’@9) = éoﬁf tel f T IR _

I
A

s
=
Y
3

i .*
N

A

N
N
Wy
=
Ay}

1
.4Vl‘ A

SR
T

”CV\
Eoly
R
]

__E'u.
m&i
17

| I R P
P @éﬂf}/ i

"”MZWW mrmws@wﬁ"” -

b) Co.uJ/DE/L 0,4«7—- <m*c se:cf Q%Faagz) £ WMML
Mz W,m’ié au foull. . B.fo/.g' maé*mf SR

- Eheyf mm ‘AT //,ow c;k'e R
| Uv-s»»(/ﬂ///:ows - /%3:7%




SOUR CE oo FEC 5;"8{ ALT CAp_ svs'rem
RE O SHEETNOQ. - — . OF
“ INTERNATIONAL, LTD." * ooy, V)CA* .. DATE Ui /F]Q‘B*
, "~ POST OFFICE BOX 6160 - T

.. .. .- _ASHLAND, VIRGINIA 23005 . ~ .  CHECKEDBY ... DATE —— -
A e (804)5509200 S T .Er SR S _— -

-  411111‘

FE T

f Aﬂeﬂr A>r Bomn oF u“ aF éovéﬂfwlt« ( Ffﬂ@’( LWJ

{ e !

S~ -x.h!‘"'h'—vv—l“ﬁ ¥ . f Y T ¥

i“'l T (5:3; j{/rw)s__ /M‘“ SF N _*A I,__ﬁji‘ RENEN

] L s s DR, S o : i S Y : o -

) _ *’z:)r:z,/_a(/so}//a,y =
{AJer
r-—.fﬁvfo;,p JoIx

va'_(ﬁtvﬁ

\1
o
=T
Y

ras

il

;?ﬁ?

WSSy TR0 Pl 13 B8ty 2 V|
) -
)

&
]
I 7
==
4

:Lj_‘
Rt
%
k|
o
=
i~
S

|
S
Sﬁ.

- S § .
AN gl 2 Fo by = 7520 T 4765
i B Bt BmE M R

7Y Conibel cAr plel 4TIl
wu:—’/etf-‘;z L2 c’%&s)

i l I ‘f'w;' '. s

4" 3 ﬁ{v-s:* @ 3)’4;\:)“ f'/ 5)(@}3@)#:‘%@: 707 SENIE N S

SR PRI i FO T e e s Al o
Wﬁk st ' e
- o é":]"tf‘w#c'?’“??zé‘smﬂé‘ = 77/z1e ﬁzé’gézmr“-« 70 m,__ B R

Aﬁez: sza;gat,fag . ~'7/7 WY
7 “%u

| ASHmE AT~ Cf— Xoe c/) )
gy “”“72_,,“ 54&4*_*2,?’ | aéc /7
Db |




7, g e— RESOURCE SHEETHO. B i OF {rl@
?c."'.: INTERNATIONAL, LTD. - - o eony 004 N vg/g’[ /O 2

_ -~ POST OFFICE BOX 6160, S .
' ASI-ILAND VIRGINIA 23005 CGHECKE BY — DATE , : =
(804)550 9200 . .. - SCAE._. AR IR

HHMW&W@W ""‘”ﬁ“?é‘%ﬁ PP A I
1 O O W O 4’/"‘0 NN 27 nenu
»*" _(_g._g,,"z’ﬂjj(ﬂ?-f«/jg. /6%{‘5;?- RN

s P g

T T

SPNE VI

5
v
5]
3
N
e
Q -
f i by
KX 1
S
17
-§1§
T3
-\.s
\-'n
o
AN

T O ( ;
27, 6% = Eho1% . /8 STe. LELLL r";"""""’
P Tl AT e D i T
. ' i . S S T T i
: AP (PARAEl . ||| ?; o
- . S e S HP A .
D2l T | eensynierd (e
T - VLI T 4 -
) i LACE AN TENSLOM.: |
i . L T i . . .
4 - B0 KA O P I o
S T H N S N '“"“"fi‘.-", T ’“}““‘_’"‘M LR i
TN S U Sers _._.L__,.,....'_ T R T D N T
SRS ES RN N
_ . i R = : ; b ..2..,.. ri_.,_.f.--‘_.:..,.-,_-‘vrw--‘:ﬂ-u “’"75.-“""" !“’"‘.-“i'?'v“ -‘—! R S -! S (.;}_...‘ --‘ _",'}'—--\_“?-'-v—,-
0 TR N S ,, ¥ J. ,.Ll..,.,,,m.},..;;. SR UMY UL SIS L IS SU, 0
W-ﬁf F-p-t e e & e e E"_"" E“ --j ot ;‘"" -:' B ;' T ' I . ﬂj ¢ § ; H EE : . ;— . B B
e ! L ’ ‘ [EST A e el : O R e [ SR DUV
:\_..!? s PRV W ofafes e B - -.,-...T.»— i _-= b gt . ] f 1 ,~-"'M:§ i
;-: oo mra o T S P S VUSSPV UL YD okl .,;E'v-w- :‘... j..u oy i
H {
- A




o FEC :;w:‘am ?wr “f““’ SySiel

RESOUR CE

SHEET NO

-OF

. INTERNATIONAL, LTD, .;)5;4

CA.LCUI..ATE[_) BY

'POST OFFICE BOX 6160 ;
CHECKED BY

. OATE.

) DATE. 4/«”/&‘{

'ASHLAND, VIRGINIA 23005 ‘

(804)550 9200 el

L{f LM{,{ﬁEﬁ 55'7:76 é@'ﬁc m"r B _*v, :

R S S

S S S NN S ]
'*- Lﬁo vw{.« &Cﬁﬁ’é’*’f e_,-é—: oot 1 1 L

o4t ] SuL U S OO S S A

i'WJVEiéé'JM “éfa&aZ'
T o /S?oxfgﬁu“’ rﬂ '

2P U2k -F?iffc'_'

/)

7 L NLabodn 71 /.,,."‘, ~
1 lp=gve fu0s Eptess d 2 ) L3080, Y

G Siess o Gepefdde B .
e T R o o g e
2 Yl ‘

N
e
73

cTedd

PYCAMESE

3 |

i

K

P
R

i
L

Jledren) -‘ ENENZY .Y

L G RTIon i

&
i Falis
e

oY

1

[
R DRRCI S

F e amem e s nin e

[ oime -

T f’*"/,/ T e
@ywwgz;zm Sobk/? @ﬂ/{f/J ;Dé;

e::; IM%WAG

i
..
L) . }
- . .41--‘-.-.‘.;...-._‘-'.-4.— . ERTS I AR RS
. ,'. ¥

szr De*mee‘&

A S i :
N i S Lo R
~Pon :»-_-.._.:«.,,{..,-,...... -\‘.w...‘...‘\...,x........_....... ._.....f.-.......[....,....?...-.._l.w...q-
. 4, - s .“ r,

WEL T T
SN iy
} . : --—, —r oy a: —‘-.- -,-l-_..a—-.E. :”E"'m;._J _i-»-.—-q:m - I I |
RIS YL SN IO .;;-.t--.--... i ;., o :c....f‘ P
Sm;: [f/ﬂ/) 2 it ]
\ ] R
I R

T by e 4 e e b a

et v e, s lepe own s g b



g e S 8y AT CAP SySTEM
_ F RESOURCE SHEETNO. __ Cor T
-Ne= INTERNATIONAL, LTD.. =~ oo~ &54 oe 4[] ,7[_1

- AgiOHSTMOmFF‘IIngBHOHXQ 313%%5 B CHECKEDBY . : L omre
' (804}550 9200 v Tl Uttseme e o e vl (

’ . ""'*1]‘- ~: _.,,j;,,,; R e ST
/E"—* 5’ éé ( o '7f")"=‘*c>zf£3w T
i

- . i - -
e : gk

i b 7.,. i . _.ﬂ.\-A.,....;x.‘;., Zﬁ | L : :f ' - wz " ,._j I - .,._,.,W
2 SETTeemen | | L

j!
AT A
2
Sasar |
i

\__/' _

gl}_‘

pAY

=
=
3
!
s
hY
»
N .
.!Q\I
%
N
?\
LN
W

[
mr—
L)
g —

. ;__‘_45.’;?,.,'1 =t R _‘t/‘-/‘-‘#?- YT {96 )5*: f\
: i




P’éc, S“cf:‘/ 2 )41.:7““ Mﬂ ngs‘%f”?

RESOURCE s,

- 111111*

INTERNATIONAL, LTD." - (o W:Au one _y////g Z

POST OFFICE BOX 6160 DATE

ASHLAND, VIRGINIA 23005 CHECKED BY

" (804) 550.9200 = .. SCALE

Drap e | Dra el Ner

R

.

Q'AZ}(?&‘/‘NC;’ =l A3
4

= p - v =
.-\-. L@%-'Nﬁ\)‘ /’r—— : T ] ] 4. -

U Plpia of] dedairion emik Ny EENRN

b e

T

,'.il—-n.,.i.;,.;‘;r -_“‘ . ‘ B , ) '.‘ ) - _".:‘ =3 -—e—*ﬂ - 7 ) ) : ) R = = .
/ ?ﬁ el iarg Hemd af] SIMTETYE 1212 | B O O Gt O P I




" ASHLAND, VIRGINIA 23005

o [EC — M CAP D@s:/eo

g RESQURCE ik —

INTERNATIONAL, LTD, " . %4‘_ - - f#ﬁ/diﬁ
POST OFFICE BOX 6160 ; ; : — -

CHECKEDBY . DATE . A
. (804) 5509200 v csemm o oo o o e o

T
X

! Laedd® T 1T 2=z PeruAginy

0
Q
hi
Ryt
&
tﬂé

<

?
SR
3
>
£

Azl dwfeele. ||

<
i
in
N
B
X
>
[F3)
4%
Py

EX Y

i

S

X ORA Nz AL RAE TS

Al
Ty
kW
—
T
L‘d
B
¥
v
™
N
N

i

T
i

{4

T =™

L |
R -
L.

)
{
¥
O
K~
!
"y
o
‘&3
M|
Y
W
?Ei- Bt
AN
a
1Y
e,

54

]
=L
. ‘\ 4
":’l‘. Kl
—

by
—
Ly
N {

&
SIS
,_\:E
8
ﬂs_gw%i s
£
4
©
e

U= [ [ [PPE s

b LY

) | L1 S O
/ZE’;@% YBLF D{:ff .. B - oL
i Tl ] .




'RESOURCE. ;::mf"??’ AT CAP es/e

ANTERNATIONAL, LTD. - oy queopy. o”@é?é DATE ef/e*«/a.s’

'POST OFFICE BOX 6160 -
ASHLAND, VIRGINIA 23005 . CHECKED BY

f J41111.1t

DATE

o (804} 550-9200 - - 5 SCALE

1 IABGEY | ] bal joniwiric] £ /B @ Do

Aol = IChie |78 1o/ Mm|

NS

lia!
Pt AERUATE Il [LeTTon)

il

3
[
\
oy
®
A
N

W ENGEAE

AN
R

2k
0

A T
i . "

Gtﬂt.'&, Sﬂi

\Y
4
1™
S
.
kY
%]
S
d%_.\\;
i .
>
‘@\1
>
LY
3
3

A3

<3
3
©
5
g
%
]

/-—;?‘
q
e
——
<
)
.
\!
S
e B
A
!
L
R4
¥
N

1}
2N
)
Ry
~
3
x

NRAY4 M'W €| A

R SN SO, .,......‘_.,_.,...‘_!.. PV SN
!
I ... e B S T
: P 1

st




RESOURCE 'éoa PﬁfC SﬁL}LA”ﬁ/TM‘P CVSW/F#]

INTERNATIONAL, LTD. ~ ~ o™ ()44 . aw 45// / /a
POSTOFFICEBOXGIGO \ T ™
. CHECKEDBY _ L DATE

1111

N ASI‘H..AND VIRGINIA 28005 = . _ i - : : - - o
(804) 550-9200 S geMe o et e ( .
e ,,:;‘_. . ,im, S PR :.L R ..},. TR S . S -'.,._.,l. i .Eu-'-..‘: ......J;‘_....«..!ﬁ,, _;_. o ..,*-.f..,l;.:m~..;‘4. \. wfm 2 ._:-.---“:.- -+ SRR KR
Cof A { S T L A O T
SRS K150 TS YD SN NS SO _.A._;.w..-‘, — L‘ m;w~ PSS TLIE UUUS FACUE SO N S f._' LN SIP -L;_LL‘“}-___%;;‘U_._F;_‘
P IR T R T ' T N AR S T S IR
H H . s S TR = 1 w{-ml—rﬂ‘-vafth—-—:‘-——'.—- o

SEVUUIEIR JOUE SRS VUV SO AP SUUN SRS, S T baend i
M wmrfoféfﬂsfﬁﬂéfdm% fsga/wwfvr/mga:a> AEZM@‘{;! :

-

-

|l g | bedl Laf| Rpeery

B

F oo
ALY N
0_1
] ;
e

= | 264X L8

FXY 0 4l

-
v O

LS

el eirigise |abid boludicroh

oS ISH

'»:N'

B e

7 :

SRR SVUE: AR A

.E..T_-_._;zf_h;ym.._g_- ;3..f~.m; b ‘_{ ;) ﬁ + ‘1{‘) (‘ /O‘ff#j S_p“,,:__,,m._:“,_ _ ’ k__“, .J.l,g;'_w_éd.wgq-'__ 7:

i Cenend s e m;m.-g,... Koo e - EE f, ferii ,f.....ﬂ*.....r..__i--
L , BI MMMWW ?MA-WL @@@mfogm Aﬂé A’ﬁcﬁf’?‘w SR i
=' P@omow THE  ubnwATE. PEANSIMISIVTY oF 1 X /0T M’V/.(EC e
C1S ATHES urdbm,dr vemm{, P@@f%{wm; otf- Z,m P:-F RO W
Ofl- éMAT@L B OO S P T S | RO

SR ALY EEE Ty
BRI | dsEE e LT T
bt {1 L I I i SAT T e e
EMBIN W,ﬁ“@f” e s B B B B A (T

S Y E S e T D | S i 1 : j - i S !
N s =TT
_.._.L.,.....'_,_.,

—— e,
w--!’-a- Aot oy sy e

i

i

A b

PO

1

1

by

1
©
i ok ‘
N

!

H

]

i

SR -c‘.—_-._-l‘._ ..f__i_q .J(_ q........l.' TN M N S e e SR S o "',:"“'“1"' e ] 2 K T ;

1
i : B




{

Jos F"EC 68"/”;4—1/7“ CA‘:P <\/QT§’)

RESOURCE

SHEET NO N

oF

o3

INTERNATIONAL, LTD. -

CALCULATED BY

DATE

4l Jox

?11111%

' POST OFFICE BOX 6160
CHECKED BY

- DATE -

~...-|—.\ ‘fn asi-.—-—.-—-—-\_ By

PO
4

N aa

t
s - - b1

) ﬂhﬂﬂ@”ﬁz 27 3;2’&’ ’F‘Tf']/ oadl) 4\ = l_kt_/j‘t,,l?kff;{)"{'f’!:p
o~ : @i[ﬁ’r)( 1 Y, . r{hgfzf'}c:r‘ - """ -!,_l@a
o : - ] ‘._‘jr : I
-' “THE Lopsedy \Drain|1q iiaorT

e ——— AT W M e @ s ks s ww b s .

t
Lt
g
f

I

AR h_.,,i,.. e d

= —
s N »

__....g_____; ¥ .

f—

a—

03{’ -

LS50

5

3 ’0"" 2 %Ww»ao-@“; (]

' iy
[o r,z.f)('ffg,tﬁgu"/) J /) ZWD

% Lxla"f

TRy

/F o ]
bbaez u/ =

iFrw *.q:.:_“ _
m'@;:z:'
" LED.

¥ TGRS Tt Ar}&xww

AQD @zmmw/fmym pg,w S0

o

B ASHLAND VIRGINIA 23005 _ -
S ’ (804) 550 9200 SCALE 3
Z i p Y ¥ Sl = I S SR
é mtd D&&I&J", dede IS : ST I N T I A
SE Loi RSN SR A
| B s—*nL g I I R ]
| use" 62; L 4 !‘?X»o MV/E.:'—z> cipd | i




= e T SEf AU AP Ceemon

= RESOURCE — o T8

-S&—— INTERNATIONAL, LTD: - OALCULATEDBY (/gz,p o ;,L[ 4. /o2

' 0. BOX 6160
POST OFFICE CHECKED BY : e OATE

ASHLAND VIRGINIA 23005

BT (804) 550.9200 o
ek S iy , . , e ,_ <t
swﬁeea/%x R
e Ly v e e e et § et LHEL i i i O
L MANNING L As OO s L s
] 1T | ‘ NE'JL- sech
] At ﬂ\fti

mé%ﬁ&w el L

" %1:»#@%&‘7}%? 4k

:”—%V"_"i}?r{"l@@&b ngwt’&” Qrd Pmé* ( r?éi

Tt LoREINEMENT L 0F i
¢: u\)f’c

7 Flain pleNI0DE CALERLARON mmr mEmAL
 Vettun m@gsmg* (65 PiF = /18 L

wmw@e@@ﬁ&rMAL awTmel 1

e e AR e L e
e e e e eyt o e £y e 3o e

> oPuuS lof L W“ —
LLs. @&L@;LM@ Uk @aﬁﬁm;m_ L_,.;._




"‘—*-1111111 ‘

RESOURCE

INTERNATIONAL, LTD.

ASHLAND, VIRGINIA 23005
B ) (804) 550

9200

POST OFFICE BOX 6160

" GHEGKED BY

s _PEC sz%cﬁ A{«T AP SYSTEN]

SHEEF NO.

CALCULATED BY __ . oue -

b LD

' DATE

SCALE

ép@(&gc;(_ 7 wﬂ/,.,ggr(gf _f"awzr (PM

M*.Hw e _L_..,
T

.’A‘”‘“ P{g:“.

B . w NP

‘

L. —de

.._J

e S

{

i
i
i

l»
L S 4

. Kz_“:;ééffﬁ

}Q:%ﬁjﬁ@(; -

o
Al des

::w“ 4 - - g .1_41["5%‘» )\ 7
e ((smn)ia) | | e 22t o) srdvel
_ 80 B 1 o
ACET B, P Dl fe LRUATERY \}97/\, . .
T B T B P T bt i
“ FLN TR N ' o plPe PeemATION, N

4 A oy bt b e s g Sy

i .
!

1. -__..

RN

—
—

sz Camml:‘ss}ue* 574555

QM P/Pé'

Al DMET\)Saw

QATPO spL= BB

9'7 Wew é-‘rflés.f o PlfE
1S B

v‘% ﬁ?tmﬂf oﬁfftfe:“r/




" . ASHLAND, VIRGINIA 23005

41111» |

Pec sBY = W GArP svm?m

= RESOURCE ol o

' INTERNATIONAL, LTD,
POST OFFICE BOX 6160 -

dc‘A

GALCULATED BY
" CHECKEDBY

: DATE '

‘H l! ZOZ

- (804) 550-9200 sGALE

Lo : : 1

PP PETENR DO Q. VPN TEPRN NN
e

H

Zie KK

g\

[ 0 {4

Ae: ' Ey I(._./."'l(r T ;

v

o rd S
k.
-

[ ( 3y T

s

* ; S -4 D i ¥
b I . ‘:5'_-;"'1_',:;;.3-3__:32
£ .F:,-—]s@;j“\‘r‘ Ry 7‘EMW§,

uwm )|

.m"f"’%*?ﬂ.‘* T

o j,__,_, itz .u._._._.:.

NP U ST I J

SR S, )

| 14% Jé?(

PR | i.', L
e;
R

SR S

*0_?”}(_,___ _Mﬁ,i - _;,._1 N
.___“%m N

iz Maﬁ@ygﬁﬂ ESECHAIN

. COARSE_BIAMNED Soll.. NI LSS 7?,‘7414

5% ;Cmea SN 2w SIEVE. .

]{,., ,o nw. @{.—@7

dz-; CJNQM%S’{KLESC Kd:ﬁf ("JM‘!’NW
A AT elie PLETUAE = ;] B

&3— (!wfmka(ilﬁ) Sfm

: SS%E M‘i:w

Qiimnifs

'g‘—‘ PP

5 PMW&;B/&;

o

i
i




e N JOB_PEC,S%‘% ALFWJ W
. E&BESQURCE  nlosgsi-Addeqmn

" INTERNATIONAL, LTD. * . (oo™ df,d}‘ 2 owe, (ﬂ{ iog

_POST OFFICE BOX 6160 _ % _
.w. ... ASHLAND, VIRGINIA 23005 .~ CHECKEOBY __
LTS L T (804) 550-9200 _ some

DATE =

ép" 57&1» N p/pg* -

S =V ALUONABLE STEAN w Pé’" -

< € AU W&N??A»&S;b@?w e Pfﬁg = /J"‘Z
A= vermae ferecon, 10

b= pree. 0&%; N

\aN2 (m)o :mzaa(»f. s»rﬂ,ﬁ_?;;;;';;@
SEDGZETRRR




POST OFFICE BOX 6160

. ASHLAND, V.!RGINIA23005 :

o (804) 550-9200 -

RESOURCE

INTERNATIONAL, LTD. '

s08 Fec 5'5‘/ AL'T thﬁ’ SVQFM

SHEETNO.

" oF

CALCULATED BY

(75«?'

- 'CHECKEOBY .

. . DATE _.
. DATE

LHH /bf

s e %.394?»_‘7@@97 --‘~--'—T-~g~~é‘_+w—,—::ie,—?---.-~..-fv.j_ e R b

,..‘h,__‘,,a‘,.m;.h.ﬂ.
P A

SR S
‘§ 1

NI SPR

@-»»Q&Ji{

{

. “T"—E " e {\-w-f

TS0

i"; ;

‘. im—m—zﬂg

A»..u-yw-——

—.5--»-—

*‘%Z‘SD@D

z,@?,% ofz,sz‘élcz?; INEEE

i

j

};?5 oez,sm){o.ﬁ

m,_-h,%

5_/@5'

Sff/g,a/y fz:,_ﬁ ,"L .

1 S S
{ N

31 ?-—mi.: e L-?—-

,..*__Ju.- ..L -

P i ! i ¢ 1
} T MLM_«{._.{ . d‘-j,:-_-__; S s e .,!,_. [ PR

i i _'%At "'7:5:3 ;.' : f H {

-~—-‘.+--~—...r.‘..--‘w-.-m...- e

wirris e by i s sewareeads e e

L~ L&x&’[‘l—?—w uwr/weu.« |
‘Lﬁ({j (Lmﬂeo WM{%MW

O'{Nf WIT?' OF*@A‘! ~o,o&’ff'fz:4:




THE L e e e eran o e b s 1

" OF!
DATE __

. DATE Lﬂ“ 07

o PEC.SBY. - ALT cAP SYSTEM

CALGULATED BY -
CHEGKED BY

{804) 550-9200

RESURCE
INTERNATIONAL, LTI_),.

' POST OFFICE BOX 6160 :
ASHLAND, VIRGINIA 23005 .

EF

J

3

3

=

L
z

...:,.-._E._‘ﬁ ...e..u,. s HI.

1

{
A

g

i
¥
—

A}
|

- 5“ Lekd
. ,..%,.,..A

RIS

f"} )

A At

R

663

=i

e

/.4::’?' e

(Hel g

-
g

\N_.

T Rl
"‘

i

=l

L

. 3
S 3 .

el B

. S

i
s

3 T
T ICS U S

i
3

i

1

2

T

T

g
i

.T,:;_',. e S Gt
4 AL -
1 k3 ¥

SRV S

B o L

7711 T T T T T
L, meelemend ..f.”_ .iiw . e i W “ ,.Mrr.-,i_f,...-. ml
LI “ T S L | ”v Ao
Ly . . AR o ey B
ML A O O O T O O S
LY B e et e S e e e e e S
BN ERE RN
! = u..l.:.!!..‘u.,::._‘...f?......s.m.l!..%.!.ilu.: e s e .
et . : . R T O R TR TR
R, < B "y 4 fan e [ ) " _., - S LI ‘,..
SR T T
{ n S S 3 H . 1 M '
ot SN YOS SO SO SR SV W RS ST (RN
h R e S S JIM Aot e
¥ : L | 2 . : N 1
_ S N e S Sank ol S
" " N ._..,:&. m " i
. , s et nd e

f _w.r.bt s 1 _

- . .




e PEE szsy’ ,4—&7* P mwzw/

& RESOURCE =i -

Hl-"'_‘
. W— : -
e INTERNATIONAL, LTD.

POST OFFICE BOX 6160 " DATE

" CALGULATEDBY_ ., &'A‘ lH 1 ! @3

' ASHLAND, VIRGINIA 23005 . | CHEGKEDBY

& SRS I SO DESUIN: S LI,

SV SN S SR S s

7

PACE, s Iy

o

T (o eS| Tl cteep o Mu
H

BRI Ll = I SN Zﬁﬁag*.j.wﬁé(@m%—’—- [y 3_,.

| Alion THE USE oF BTt

i eRlc Nl R

N %‘} xm*‘fm“z"(ea AR "

'16077?‘ Bf» PM/WL AMD 7%4 PMN/% é‘emmﬂxm gx/sr 7;547»
AN PlaviDe THIS W/ngzgg/um/ \Sﬁéﬁfﬁfcﬂmar\)f _rffmm

s (804)BB0-9200 . .- T BCALE. - - ‘. . R S

ey o % R B
[ S i e S ;'"‘,‘5"""'i:"";%‘"”'""‘";"""‘?"1"“" T
NN Lo o Cod

i

S




———
\

Permit No, 584

Year

Annual

i C.om;ﬁar‘isonbf'Cap Pe{’fqrﬁrénde 3

. Prince Edward County Landfill

Mlnim um

By: JCA
Date: 24-Mar-03

© Cap Leakage as_é Percentage of Precipitation

: ,Propoéed ‘

Precipitation, in.

41171
44,53
54,19
35,38
40.86
4277
4349 ..
40.87 .
51.18
37.18
" 31.84
30.65
-39.99
_ 35.00
39.30
- 36.09-
- 34.56°
14482
33.06
" 5480 .
3977
. 4447
45,19
- 53,15
40.42, . -
4282
. 4391 -
S 27.31
4584
36,15

. ngu!afory' Cab ,

3399 -
40,09 .

- 41,39
26,33
32.81
- 26.80
" 36.00

3422
T 38.20

25,07 - .

21.20-
16.95
35.22 -
14.84-
33.32 ..

- 1930 ‘
2678 .
3019 7

. 20.53
T 4071
L3262
- 33,06
128,74
3243 . -
39.22
- 3163
30.82
.. 58t
. °36.23

o oares T

" Alternate Cap

- 032
0.37
036
20,31
035
0.29
0.36
034 .
038 .
034 . -
026
- 0.22
.. 034
" 0.23: :
039" . -
0.25
029 .
0;30:

o 045" "

Lo0s4T
S 033
.. 033

028 .

Lo 0.28

040
0.28.

S o082
L 0.10.

S 087

034




APPENDIX 2- K

GENERAL CLOSURE CONSTRUCTI()N
QUANTITIES S
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